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Early 
American 


Robert S. Mayo 


Tunneling for transportation began in France with the 
construction of the Milpas Tunnel on the Lanquedoc 
Canal in 1680. Of course, the ancient miners had been 
driving tunnels in search of minerals since the dawn of 
history, but the Milpas Tunnel was the first tunnel exclu- 
sively for transportation. In England in 1760, the Duke 
of Bridgewater opened a canal from his coal mines to 
Manchester 16.9 km (10.5 miles) away. At the mine, a 
tunnel was driven into the mountains so that the miners 
could shovel the coal directly into canal boats. James 
Brindley, an untutored genius, was his engineer, and this 
whole transportation system was an instant success and 
quite profitable through the years. Within a dozen years 
the Duke, again with his engineer James Brindley, opened 
up the Grand Trunk Canal, which was 224 km (139 miles) 
long and had five tunnels. The one major tunnel on this 
system, the first Harecastle Tunnel, was 2.4 km (1.5 miles) 
in length, but was only large enough for one 2.1-m (7-ft) 
wide boat, which had to be “‘legged”’ through by boat- 
men lying on their backs. By 1824 a second tunnel was 
driven parallel to the first one and had a towpath through 
it for horse haulage. This was the beginning of the Indus- 
trial Age, and tunnels became an important part of the 
transportation of that era. 

The transportation era in the United States can be 


The author is a civil engineer in Lancaster, Pennsylvania, and a 
veteran of tunnel construction. He is the author of three books 
on the subject. This article is based on his presentation to the 
Society of Industrial Archaeology in Washington, Delaware, on 
April 30, 1977. 
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Tunnels 


said to have begun with the opening of the Erie Canal 

in 1825. Before that date, only a few canals had been 
built: the Dismal Swamp Canal, the Great Falls Canal 
just above Washington, D.C., and the Conowingo Canal 
on the Susquehanna River above Fort Deposit. And, of 
course, there were numerous plans for canals on any 
creek or river that might become navigable. The Erie 
Canal was begun in 1817 and opened in 1825. It was an 
instant success and soon paid for itself. The canal was 
really revolutionary in that it set up a new trade pattern 
to the Midwest via the new steamboats as far as Albany, 
canal boats to Buffalo, and lake steamers to Chicago 
and points along the way. Up to this time, the largest 
American seaport had been Philadelphia and the second 
largest was Baltimore. After the opening of the Erie 
Canal, New York became the largest U.S. city, a suprem- 
acy it has never lost. 

Between 1800 and 1825, a number of American engi- 
neers were sent to England and Europe to study canal de- 
sign and construction. They, of course, saw some of the 
tunnels that had been built in those countries. These en- 
gineers, whose names live on in engineering history, in- 
cluded Canvass White, Robert Fulton, John L. Langdon, 
Isaac Roberdeau, Solomon Roberts, Charles Ellet, 
Loammi Baldwin, and Horatio Allen. Ina further ex- 
change of information, Ross Winans, George Whistler, 
Jonathan Knight, and William McNeill were invited to 
England to view the famous Great Locomotive Contest 
at Rainhill in 1829. This contest was won by Stephen- 
son’s ‘‘Rocket.”’ 


A number of foreign engineers immigrated to this 
country and took part in canal and tunnel construction. 
Claude Crozet had served under Napoleon and later built 
the Blue Ridge Tunnel for the Chesapeake and Ohio Rail- 
way Company; Benjamin Latrobe was an English architect 
who first worked on improvements to navigation on the 
lower Susquehanna River, then designed the U.S. Capitol 
in Washington and the Cathedral in Baltimore, and was 
chief engineer of the Baltimore and Ohio Railroad Com- 
pany, which built some 44 tunnels from 1839 to 1871 to 
connect Baltimore with the Ohio River. The length of 
all the tunnels totaled 16.1 km (10 miles). 

Several textbooks were available to the early U.S. en- 
gineers, including Essay on Artificial Navigation by Castle 
(1730) and /nland Navigation, a book of 598 pages, by 
Phillips (1792). Phillips described all the canals in England, 
Ireland, and all of Europe. In a chapter on North Amer- 
ica, he writes knowledgeably of the many canals that 
were then proposed and later built and proudly mentions 
“His Excellency, George Washington, twice the savior of 
his country,’’ adding “After conducting her to liberty, he 
opened to her the way to prosperity by new roads and 
canals.’’ The introduction to the book states that Phillips 
was a prisoner on parole in North America from 1780 to 
1783. How he became a prisoner is not explained, but he 
was probably with the Royal Engineers. 


The Tunnels 


The Auburn Tunnel, which was the first U.S. tunnel, was 
built between 1818 and 1821. This 137-m (450-ft) tun- 
nel was on a canal leading to the Schuylkill coal regions 
through treacherous red shale. Within a few years, it was 
“daylighted.”’ 

The 183-m (600-ft) Lebanon Tunnel was built be- 
tween 1824 and 1826 on the Union Canal connecting the 
Schuylkill and Susquehanna rivers. Canvass White was 
the chief engineer. Now a National Monument located 
just outside of Lebanon, Pennsylvania, the tunnel can be 
easily visited. 

The 275-m (900-ft) Allegheny Portage Railroad tun- 
nel was the first U.S. railroad tunnel. Solomon Roberts 
was chief engineer. Built between 1831 and 1833, it now 
stands deserted in the hills high above Johnstown, Penn- 
sylvania. 

Grant’s Hill tunnels are located in downtown Pitts- 
burgh. They were uncovered when a foundation was ex- 
cavated in 1968. One of the tunnels was built in 1830 
for the Pennsylvania Canal, and the other was built in 
1865 for the Pennsylvania Railroad. 

The Pawpaw Tunnel on the C&O Canal near Pawpaw, 
West Virginia, was built in 1836. It is 1 km (0.6 mile) in 
length and is worth visiting, but a flashlight is needed. 

The Hoosac Tunnel is the grandfather of all American 
tunnels. It is 7.6 km (4.7 miles) long and is still in use 
on the railroad connecting Boston and Albany. Construc- 
tion began in 1856. The first contractor was Herman 
Haupt, a West Pointer who had worked on the Summit 
Tunnel of the Pennsylvania Railroad. His contract be- 


7 Littleborough Summit tunnels. 
2 Auburn Tunnel. 
3 Lebanon Tunnel. 
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American method of tunneling. 


came embroiled in politics and was terminated in 1861 
after only 17 percent of the job was completed. (Haupt 
became a general in the Civil War and was President 
Lincoln’s chief railroadman.) The Hoosac Tunnel was 
completed by the Shanly Brothers from Canada on Feb- 
ruary 9, 1875. On this tunnel, the first use was made 
of pneumatic drills and nitroglycerin. These new tools 
increased progress from 0.5 to 1.8 m/d (1.5 to 6 ft/d) in 
each heading and reduced the cost of drilling by two- 

thirds. 

By 1850, 48 tunnels were completed in the United 

_ States for both canals and railroads. By 1875, Henry 

Drinker, in Tunneling: Explosive Compounds and Rock 
Drills, \isted some 300 tunnels for railroads alone. Of 
these, the Baltimore and Ohio Railroad Company had 55 
and the Chesapeake and Ohio Railway Company had 25. 


The Tools 


All these early tunnels were in rock, sometimes hard, some- 
times soft, but all required drilling and blasting. Until 

_ 1865, all drilling was done by hand and was called double- 
jacking. Two miners struck the drill steel with a 3.6-kg 
(8-lb) sledge hammer, still called a double-jack. A helper 
held the drill steel and revolved it slightly with every 
blow. Every so often the miners would stop while the 
helper fished out the pulverized rock with a miner's 
spoon. The hole was generally 25.4 mm (1 in) in diam- 
eter and 0.9 to 1.2 m (3 to 4 ft) deep. Progress was about 
0.3 m/h (1 ft/h). On rare occasions, holes were drilled 
by single-jacking, by which the miner swung a 1.8-kg (4- 
Ib) hammer in one hand and held the drill steel in the 
other. 

When the hole was bottomed, the correct amount of 
black powder was poured in, a copper ‘‘needle’’ about 10 
mm (0.4 in) in diameter was inserted in the hole, and the 
hole was then tamped with clay. When the needle was 
removed, a small hole was left in which the squib or fuse 
was later inserted. (The miners made their own squibs of 
reeds, straw, goose quills, or small paper tubes and filled 


them with black powder. Although the Bickford safety 
fuse was patented in 1831, it was likely not widely used 
in these early American tunnels.) 

Once the holes were loaded and the fuses inserted, the 
heading boss and the lead miners lit them in sequence: 
the cut holes first, the relievers, and then the rib and back 
bones. | once worked on a job on which fuses were occa- 
sionally used instead of electric caps. There were 24 holes 
and 24 fuses to be lit, and one had an eerie feeling stand- 
ing there holding the electric lights, seeing these fuses 
smoking away, and wondering if they would all be lit be- 
fore it was too late. 

During the period before 1850, the American method 
of tunneling was developed. In this method, tunnels 
were driven heading and bench, the bench being about 
2.4 m (8 ft) wide. Thus, there could be four drill crews 
working at one time: two at the face and two on the 
bench. Most important, when this scheme was used, the 
muck gang and the drill gang could be working at the 
same time. Mucking was a slow and tedious operation, 
and overall progress was greatly improved when this 
could be done without interfering with drilling. 

In those days, a piece of drill steel would only drill 
about 0.3 m (1 ft), so a nipper boy carried sharp steel to 
the face and then carried the dull steel out to the black- 
smith to be resharpened and retempered. Probably one 
of the greatest improvements in tunnel progress was the 
introduction of tungsten carbide-tipped drill steel. 
Carbide-tipped steel allowed the miners to use much 
longer drill rods. A carbide-tipped drill rod would drill 
at least 46 m (150 ft) before it had to be resharpened. 
(The tunnel boring machine uses carbide-faced teeth 
and bores any kind of rock.) 

Another important development during this period 
was the American system of timbering, which consisted 
of a five-piece arch erected on the heading on a wall 
plate if the ground needed support. All timbers were 
30.5 by 30.5 cm (12 by 12 in). When the bench was 
taken out, the wall plate would support the arch long 
enough to set the plumb post, which was wedged tightly 


71 Pawpaw Tunnel. 
2 Allegheny Portage Railroad tunnel. 


3 Drill jumbo used on Pennsylvania 
Turnpike tunnels. J 


in place. The big advantage of this system of timbering 
was that the tunnel could be made wide enough to per- 
mit the permanent concrete lining to be placed when the 
timbering began to decay. | have been on many jobs on 
which this system of timbering was used, some as late 

as 1933. Today steel H-beams are used. 

The pneumatic drill was used as early as 1875 and, 
with some improvements, was used until about 1945. | 
worked as a chuck-tender many years ago on the Moffat 
Tunnel, where this type of drill was used; my job was to 
change the drill steel every 0.6 m (2 ft). The crew started 
out with a piece of steel 0.6 m (2 ft) long, and the miner 
would handcrank it in and then handcrank it out. The 
chuck-tender would then insert a piece of steel that was 
1.2 m (4 ft), 1.8 m (6 ft), and finally 2.4 m (8 ft) long. 
It took four pieces of steel to drill a hole 2.4 m (8 ft) 
deep. Since there were 24 holes in the face, there were 
96 pieces of steel sent out in the nipper-car to the black- 
smith to be resharpened. 

All mucking was by hand; either a short D-handled 
shovel was used or one with a long handle, still known 
as a muck stick. Muck was broken into one-man stones 
and hauled by mule or horse-drawn mine cars on narrow- 
gauge tracks or by two-wheeled dump carts carrying 0.8 
me (i we). 

In contrast, a drill jumbo used in a tunnel on the 
Pennsylvania Turnpike carried eight drills mounted on 
hydraulically controlled booms. Each drill has a 3.7-m 
(12-ft) feed; thus, miners could drill a 3.7-m (12-ft) hole, 
which would probably “‘pull’”’ about 3.4 m (11 ft) of tun- 
nel. These new long-feed drills, mounted on hydraulic 
booms, were made possible by the development of tung- 
sten carbide-tipped drill steel. 


From Waste Banks 
to Highway 
Construction: 


COAL MINE DEBRIS FINDS A NEW HOME 


Unsightly waste banks, by-products of coal mining for 
more than a century in Pennsylvania, are finding a new 
useful life as a source of material for building highway 
embankments. The Pennsylvania Department of Trans- 
portation has launched its Coal Mine Waste Recycling 
Program in an effort to remove the ugly waste banks from 
the landscape, improving the environment and at the 
same time providing material for construction. 

The transportation department already has success- 
fully used the material to build highway embankments 
on two major projects. The next step will determine 
whether mine waste is practical for base courses of high- 
ways. A rural highway improvement project has been 
selected for this experiment. 

As the coal industry accelerates production because 
of the national energy crisis, increased mining in both 
anthracite and bituminous regions is certain to multiply 
the ugly waste banks. The practical disposal solution to 
this environmental problem is use of the waste material 
in road construction jobs. 

More than a century ago, these black waste mounds 
began to blight the landscape, first in Pennsylvania where 
coal mining originated and then in other eastern and 
southern states. Known variously as culm banks, slag 
piles, or bony banks, some still remain many decades 
after colliery operations ceased. The land they occupy 
is totally useless. 

Many will recall the 1965 disaster at Aberfan, Wales, 
where a rain-sodden colliery bank slid down on the town, 


engulfed a school, and killed many children. Fears of a 
similar tragedy have concerned residents of Shamokin, 
Pennsylvania, where the Cameron Coal Bank, largest in 
the world, is located. Considerable property damage re- 
sulted there some years ago when coal waste descended 
on a section of that Northumberland County mining 
community. 

There is also the ever-present danger of fire. Remain- 
ing fine particles of coal can ignite by spontaneous com- 
bustion. Sulphurous fumes emitted by the slow-burning 
banks foul the surrounding atmosphere. Many states, in- 
cluding Pennsylvania, have spent thousands of dollars to 
extinguish those fires. 

Still another harmful effect is acid drainage into 
streams and the destruction of marine life. 

People everywhere agreed on the adverse effect of the 
waste banks, but a practical disposal solution remained 
elusive until 1973, when engineers of the Pennsylvania 
Bureau of Materials, Testing and Research determined the 
material could be used in highway construction. The out- 
come was the decision to use the mine waste for embank- 
ment purposes on the multimillion dollar Cross Valley 
Expressway project in the Wilkes-Barre area of Luzerne 
County. This involved a four-lane bridge across the 
North Branch of the Susquehanna River between Wilkes- 
Barre and the boroughs of Kingston and Forty-Fort. 

The contract for the 0.7-km (0.45-mile) embankment, 
designed as the western approach to the bridge, was 
awarded on a low bid of $2.7 million in January 1973. 


1 Under this grass-covered embank- 
ment, forming the approach to a new 
bridge over the Susquehanna River in 
Wilkes-Barre, is a compacted core of 
coal mine waste used by the Pennsy!- 
vania Department of Transportation 
as a method of improving the environ- 
ment. 


2 Use of coal mine waste in highway 
construction will help eliminate un- 
sightly mounds like this one near 
Wilkes-Barre, Pennsylvania. 


It was completed in December 1974. The contractor 
used 1.5 million m® (1.5 million yd’) of mine waste as the 
core of the embankment, hauling the material from a 
gigantic culm bank at Swoyersville. This was covered 
with 1.2 m (4 ft) of soil and compacted to prevent the 
possibility of combustion and acid drainage. The soil 
cover was mulched and seeded. It is now covered with 
a lush growth of grass, enhancing the environment. The 
embankment has a maximum height of 17.4 m (57 ft), 
extends 714.5 m (2344 ft) in length, and has a maximum 
width of 144.8 m (475 ft). 

When the new bridge is opened to traffic, motorists 
will drive over the western approach not realizing the 
vast amount of mine waste beneath them. 

Recognition of this accomplishment, believed the 
first major U.S. project of its kind in which coal mine 
waste was used, won the Pennsylvania transportation 
department an award from the U.S. Department of 
Transportation and Keep American Beautiful, Inc., for 
improving the quality of life in Pennsylvania. 

Now nearing completion is a second project in which 
153 000 m? (200 000 yd?) of bituminous mine waste 
were used to provide an embankment for a link of U.S.- 
219 near Ebensburg in Cambria County. The material 
came from an abandoned mining company’s coal bank 
at Revloc. 
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James R. Dunn 


The problem of dwindling supplies of aggregate materials 
has been observed almost everywhere in the United States 
and Canada. Much has been written about the steriliza- 
tion (making inaccessible by building over them) and de- 
pletion of mineral aggregate resources, the actual and an- 
ticipated costs to the public, and the techniques for 
stretching the supplies. This paper summarizes the major 
concepts that have been presented and suggests some 
new alternatives. 

The quantities of rock and soil materials that are ca- 
pable of being processed to be acceptable mineral aggre- 
gate are huge, and the resource is virtually inexhaustible: 
For instance, 4.2 km® (1 mile?) of high-quality rock 
could supply all needs for aggregate in the United States 
for the next 5 years. In asense, such mineral materials 
are what we walk upon. However, although the resource 
may be virtually inexhaustible, measured reserves are fi- 
nite, and places where such cubic kilometers may be 
mined are limited. The essence of the problem to be ad- 
dressed here is, How can more mineral aggregate resource 
be turned into mineral aggregate reserves in a way that is 
compatible with our current or potential technology and 
with our current or potential socioeconomic system? 


STRETCHING THE RESOURCE 
THROUGH TECHNOLOGY 


A partial answer to the problem of dwindling aggregate 
resources is in technology. The technologic approaches 
may involve changing specifications, upgrading aggregates, 
using synthetic aggregates, changing cementitious mate- 
rials, and protecting exterior aggregate and concrete. 


Changing Specifications 


Often specifications for aggregate materials can be 
loosened or otherwise altered to increase the amount of 
material available from existing sources or to allow the 
entry of new sources. For instance, in 1972 the New 
York State Department of Transportation altered its 
1962 aggregate specifications for portland cement con- 
crete as follows: 


Aggregate and Test 1962 (%) 1972 (%) 
Coarse 
10-cycle magnesium sulfate sound- 
ness test loss 10 18 
25-cycle freeze-thaw test in 10% 
NaCl 3 10 
Fine 
5-cycle magnesium sulfate sound- 
ness test loss 22 30 
Gradation, -1.18-mm sieve 75 85 


The author is Chairman of the Board of Dunn Geoscience Cor- 
poration. This paper was presented at the Fifty-sixth Annual 
Meeting of the Transportation Research Board in January 1977. 


The finer gradation for fine aggregate allowed the use of 9 
some materials that were being discarded, and the general 
loosening of magnesium sulfate soundness and freeze- 
thaw test specifications allowed the use of more aggre- 
gate of all types. These changes were made, of course, 
only after extensive research by the New York State 
Department of Transportation indicated that there 
would be no significant decrease in the quality of the 
concrete. 

Sound conservation practice would seem to demand 
that specifications be designed to allow the maximum 
use of available materials as long as that use is compat- 
ible with engineering and economic considerations. 


Upgrading Aggregates 


Aggregates can be upgraded in the quarry by various 
mining techniques and in the plant by crushing, screen- 
ing, or handling procedures and possibly by special 
chemical treatments. Such practices may make mar- 
ginal deposits acceptable. 

Quarrying procedures have long been used to elimi- 
nate marginal zones by selective mining or to dilute 
marginal zones by operational blending. Such proce- 
dures are well known and will not be further discussed. 

Letting shales interbedded with good sandstone or 
limestone deteriorate by weathering on the quarry floor 
and then scalping to remove the weathered fines will 
work under some circumstances. To my knowledge this 
technique has not been used anywhere. However, analy- 
sis of cores and study of the handling problems indi- 
cated that the technique was feasible for one deposit in 
New York State where high-quality sandstones alter- 
nated with shales. Other variables, however, prevented 
the opening of the deposit. 

All such techniques at the quarry are based ona 
thorough knowledge of the distribution and behavior of 
the materials that are quarried and an understanding of 
what is operationally and economically practical. 

Within the plant, several procedures are commonly 
used to improve the quality of aggregate. Included are 
techniques that improve the shape of particles, disinte- 
grate weak particles, or float off light particles. Less 
well known is the use of a strike plate at the end of a 
conveyor belt to separate materials by elasticity, be- 
cause sound particles tend to bounce farther. In addi- 
tion, a divider at the end of a conveyor belt can deflect 
the commonly deleterious flat particles away from the 
pile. This latter technique has been used successfully by 
a contractor in New York. 

Chemical treatment of aggregate in plants has some 
promise as a way of improving aggregate. Various organic 
and inorganic chemicals have significantly reduced losses 
in the 10-cycle magnesium sulfate soundness test and in 
the Los Angeles abrasion test of treated and untreated 
Graywacke sandstone. The average percentage loss in 
AO tests is as follows: 


Soundness Abrasion 


Treatment Test (%) Test (%) 
Untreated 32.4 19.2 
Treated 
Inorganic chemicals (CaF, , BaCO,, 
CaCO, ) 11.1 17.1 
Polymers 0.3 10.4 


Similar test results were obtained with submarginal car- 
bonate rocks. Although to my knowledge such techniques 
are not currently in use, experience in building-stone pres- 
_ervation projects indicates the engineering feasibility of 

several processes. 


Using Synthetic Aggregates 


Thermally treated earth materials, such as slags, are con- 
sidered to be synthetic aggregates and have long been 
used. The major problem with many synthetic aggre- 
gates, however, is the energy requirement. A synthetic 
substance cannot easily be produced with as little energy 
as is used in the production of natural aggregate. 

Some waste products of other processes are quite 
promising as potential aggregate material. Fly ash is al- 

_ ready being used in some areas although its gradation 
limits its value. 

Glass mechanically separated from garbage has poten- 
tial value. Presumably, as the amount of solid wastes in- 
creases and the cost of natural aggregates increases, more 
uses for recycled materials will be found. The extent to 
which such materials can replace the currently used 9 Mg 
of aggregate/person/year (10 tons/person/year) in the 
United States is questionable. For instance, the 210 mil- 
lion people in the United States currently generate about 
160 Mg (145 million tons) of residential-commercial- 
institutional garbage annually. Incinerating reduces the 
weight 80 to 90 percent. Even if all the burned refuse 
residue were used for aggregate, the 13 Mg (15 tons) 
available would hardly have much influence on the 9 
Mg/person (10 tons/person) needed. Still, more such 
substitution is inevitable and—in fact—ultimately man- 
datory. 

Synthetically cementing friable material may create 
synthetic aggregate at low energy consumption. For in- 
stance, sand can be cemented by barium carbonate, cal- 
cium carbonate, silica, or epoxy under laboratory condi- 
tions. In every case such treatments resulted in signifi- 
cant reduction of abrasion losses. 


Changing Cementitious Materials 


The use of air-entraining agents in portland cement is a 
well-known example of how the cementitious material 
can have the effect of making poor aggregate perform 
better in use. Air entraining has the effect of reducing 
internal hydraulic pressures in concrete during freezing. 
Cementitious material, such as epoxies, which block the 
movement of moisture to aggregates, would also have 
the effect of improving the aggregate. 


Protecting Exterior Aggregate and Concrete 


Poor aggregate may often be perfectly satisfactory if used, 
for example, inside of buildings, where there is protection 
from weathering. Exterior concrete can be protected by 
various sealants; many types of substances have been 
used for various types of exposures (1). 


SOCIOECONOMIC FACTORS 


Public Interest 


The expression ‘public interest’ is often used preten- 
tiously; individuals or groups may proclaim they are serv- 
ing the public interest when they are in fact pursuing 
selfish ends. Further, even though one discusses the 
problems of ever more costly and ever diminishing 
supplies of mineral aggregate in terms of the public in- 
terest, one must admit that public disinterest may be a 
more appropriate description of the true public response. 
Thus, any discussion of public interest pertaining to a 
disinterested public may be pretentious. Still, consider- 
ing this disclaimer, the needs of the general public and 
the aggregate producers must ultimately be parallel. 
Public interest is used here to include public cost, public 
attitudes, and activities that are undertaken in the polit- 
ical arena. 

Although technologic methods of expanding mineral 
reserves are certainly important, in the long run such 
methods are only stop-gap measures. Clearly, public at- 
titudes have far more potential impact on future reserves 
than technology. Therefore, many concerned experts 
have long attempted to educate the general public about 
the public need for mineral aggregate materials. The 
thought was that, if the public understood how its in- 
terests were best served by good aggregate production 
policies, public officials would make decisions that 
would improve aggregate supply conditions. 


Quantity and Distance Hauled 


Many authors have shown the diseconomies of not allow- 
ing mineral aggregate to be produced near the market. 
Most generally, the diseconomies have been in terms of 
actual and anticipated higher costs at the marketplace. 
For instance, Hewitt (2) anticipated the problem for the 
Toronto area and indicated that hauling aggregates an ad- 
ditional 16 km (10 miles) would cost consumers $6.5 
million annually. Bronitsky (3) projected the cost to 
consumers of resource misuse for the greater New York 
metropolitan area at $30 million (for 1975 in 1969 dol- 
lars). Most recently, Bitler (4) analyzed the costs for 
the Baltimore area and concluded that mineral aggregate 
resource misuse could easily double the cost of aggre- 
gate for the state of Maryland to $38.6 million annually 
based on his 1973 figures. 

A computerized approach has been developed to de- 
termine costs of using versus not using aggregate re- 
sources (5). A discounted cash flow analysis taking haul 
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costs as a public interest income stream has been pro- 
posed (6, 7), and this approach has been formalized by 
the Association of Professional Geological Scientists (8). 

Although such public costs are real, it is doubtful that 
public opinion or public decisions have been greatly in- 
fluenced by stating them. In real life the public is prob- 
ably far more influenced by the convenience considera- 
tions and, in effect, is willing to pay for what it con- 
siders to be less inconvenience. 

|f the public is more influenced by convenience than 
costs, can the convenience factor be measured? It can, 
but not easily. If Hewitt’s (2) 1962 dollar figure for the 
Toronto area is translated to 18-Mg (20-ton}truck loads 
carrying 16.8 Tg (18.5 million tons) of aggregate, the 
greater Toronto area would have to adjust to an addi- 
tional 14.9 million truck-km (9.2 million truck-miles) 
annually. 

If, as suggested by Bitler (4), the price of aggregate 
doubled in Baltimore because planning is not done, 
the resultant additional haulage distance in that area 
would be about 44.3 million truck-km (27.6 million 
truck-miles) per year at 18 Mg (20 tons) per truck load. 

A similar calculation was made for Carroll County, 
Maryland, based on the assumption that no aggregate 
was produced within the county. If demand remained 
constant, to satisfy the Carroll County market would re- 
quire an annual increase of 402 325 km (250 000 miles) 
by 18-Mg (20-ton) trucks, about twice the distance cur- 
rently traveled in the county by aggregate-hauling trucks. 

One must conclude that for many areas the massive 
increase in truck traffic could result in major traffic prob- 
lems. Further, the increased cost of more trucking could 
be further multiplied if a need for more roads into the 


market areas were created by the need for more trucking. . 
And, of course, this would result in a need for more ag- 
gregate to build and maintain those roads. Asan aside, 
the aggregate and the trucking industries would probably 
gain financially, but the public would not only have to 
spend more money but also have to adjust to more 

truck traffic. 


Landscaping and Rehabilitation 


Positive environmental activities by producers make ag- 
gregate operations more acceptable and thus have the 
potential effect of making more reserves available. For 
instance, many producers have found that presenting a 
landscaping and rehabilitation plan at zoning hearings 
helps in obtaining a favorable decision to remain in op- 
eration or open a new operation. Presumably the new 
mined land reclamation laws also have some beneficial 
influence on public attitudes. For the future, we can 
assume that opening new operations without such plans 
may be difficult if not impossible. However, even the 
most advanced environmental activities do not ensure 
public acceptance. Some of the most progressive ag- 
gregate producers that have long records for environ- 
mental concern have not always been able to get per- 
mits for new sites. Responsible stewardship of the land 
and sympathies for public fears are not panaceas. We 
must consider, as many far-sighted mineral companies 
have, that environmental responsibility is only one neces- 
sary component of a program directed toward the com- 
plex problem of making minerals available on an economic 
basis. 


Regional Controls 


The production of mineral materials can readily be shown 
to be in the general public interest. However, many of 


| the communities from which the minerals are produced 
often do not consider such production to be in their in- 


terest. A town from which phosphate is produced may 
not necessarily be impressed with the increased agricul- 
tural production or the expanding forest cover made pos- 
sible elsewhere (8). Similarly, a rural community from 
which aggregates are produced may not necessarily be 


_ impressed with the fact that production of stone in that 


area helps hold costs down in a contiguous metropolitan 
area. Nor may the rural citizens realize that were it not 
for this production their tax base would ultimately de- 


| crease. 


In the early days of zoning there was essentially limit- 
less mining based on the so-called Bassett’s rule that 
“Zoning cannot be employed to prevent an owner taking 
earth products from his land” (9). Subsequent court 
decisions invalidated that rule. 

Another method of making minerals more readily 
available is to prevent land use action. For instance, 
Colorado now has a law that states: ‘After July 1, 
1973, no board of county commissioners, governing 


body of any city, or town, or other governmental author- 


ity which has control over zoning shall by zoning, rezon- 
ing, granting a variance, or other official action or inac- 
tion, permit the use of any area known to contain a 
commercial mineral deposit in a manner which would 
interfere with the present or future extraction of such 
deposit by an extractor.’ | suggest, however, that there 
may be problems in applying this law because virtually 
any rock material under some circumstances is worth 
something. It seems obvious that minerals should not 
be the single overriding consideration in land use. 

State, regional, or federal control of mineral zoning 
has been suggested as a method for serving the public in- 
terest. (A bill implementing statewide zoning of miner- 
als in New York State was passed by the state legislature 
in 1960 but then vetoed by the governor.) Although re- 
gional mineral resource zoning is a slight possibility, 
there is the probability that zones will tend to become 
fixed, and the ultimate result of such zoning could be 
to discourage any additional mineral producers once cur- 
rently zoned supplies are depleted. For instance, the 
mineral production zones of Fairfax County, Virginia, 
which were set aside in 1961, are now essentially de- 
pleted, but the chances of adding new mineral resource 
areas appear to be dim. Another problem with mineral 
resource zoning is the widespread suspicion of more con- 
trol by government. A further problem with the regional 
zoning approach is that the loss of control by local polit- 
ical entities would be certain to be fought by virtually all 
grassroots politicians. 


Underground Operations 


A seductive possibility is to encourage the production of 
stone from underground so that the production of stone 


near population centers would be more acceptable. Al- 
though suggested some time ago (10), this concept has 
not been encouraged anywhere by government. In the 
United States there are already nearly a hundred under- 
ground crushed-stone operations according to a 1971 sur- 
vey (11). Noise, dust, and unsightliness are all reduced, 
but, most important, stone mining creates a valuable re- 
source—space. Underground space is cheap to heat, is 
cheap to cool, and requires minimal raw materials to be 
put to later industrial or other use. The obvious eco- 
nomic and conservation value of using both the material 
extracted and the resulting underground space has long 
been understood by the progressive Swedes, who in a 
mission to the United States in 1976 tried to demon- 
strate the technology they have used for so long. 

Some have suggested that underground space opera- 
tions can be encouraged by having zoning that permits 
only underground operations together with a federal or 
state bonus system per megagram of stone mined to 
make up for any extra costs of mining. From the long- 
range economic view, the required small bonus mega- 
gram produced from underground—25 to 50 cents—might 
create national wealth by multiplying available usable 
space. The initial public cost of producting 280 m? 

(10 000 ft?) (the size of a small home), even at the higher 
rate of 55 cents/Mg (50 cents/ton), would be only about 
$400. The cost of building in such space is 25 to 75 per- 
cent of surface construction costs (12,10). Adding the 
saving in materials, energy, and new space makes the 
economic and conservation virtues potentially enor- 
mous. More governmental development programs 
should be so cost-justified. 


Federal Mining Compensation 


Dunn and Moffett (13) suggest a federal mining compen- 
sation bonus system in which communities from which 
minerals are produced are paid by the federal government, 
perhaps, 5 to 10 percent of the value of the minerals pro- 
duced. Such a system would bring the interests of the 
producer and the user communities (and the nation) 
more in line. It would solve the dilemma of how good 
conservation in the national interest could also become 
good conservation by local communities. The earmark- 
ing of such money for conservation, recreation, or edu- 
cational programs would ensure public support. The 
problem of expanding mineral aggregate reserves would 
lessen because it would be more in the immediate inter- 
est of the producing communities to allow mining and 
hence mining would be more tolerated. Further, the 
system could be a source of national wealth because al- 
lowing mineral production closer to market areas reduces 
transportation costs. Further, it encourages domestic 
production of other critical minerals that are now obtained 
from unreliable foreign sources. Another advantage to 
such a system is that it allows the free-market system to 
operate, which would probably not be the case were 
some sort of federal or state mineral resource planning 
put into effect. 
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Economic Impact Assessment 


A zoning dilemma regarding mineral resources, which has 
never been adequately addressed, is the problem that, al- 
though many communities have zoned for mineral re- 
source production, none has ever to my knowledge made 
allowances for the deposits that are yet undiscovered. 
Land can be set aside for mining activity only where eco- 
nomic deposits are known to occur (except in public 
lands). Yet the history of mineral production shows (a) 
that new deposits are continually being discovered, (b) 
that new uses for minerals are continually being found, 
and (c) that grades of economic ore are being steadily 
lowered. Geologists should not be so pretentious as to _ 
say that they know the location of all potential future 
economic mineral deposits in any area whatever. The 
question arises, How can these unknown deposits be 
made available for future generations? 

| suggest an approach in which mining of future 
discoveries is justified by an economic impact assess- 
ment. All areas where mineral resource land has been 
set aside as overlays or as conservation zones have exten- 
sive environmental regulations. Thus, the environment 
is already being protected; the critical factor is economics. 
The producer or the benefiting community should be 
responsible for showing how the community from which 
minerals are produced does not bear an unnecessary eco- 
nomic load. (Demonstrating local economic gain is 
made much easier if the previously suggested federal 
compensation system is in effect.) 


Firm Guidelines 


A frequent occurrence is that a potential mineral pro- 
ducer meets all apparent governmental requirements but, 
as a result of the emotional environment of a public 
hearing, is not granted a permit. An alternative is for 
the zoning entity to set firm rules and guidelines—en- 
vironmental, economic, or other—with which a potential 
producer must comply. The rules should be made in 
terms of the broad public interest and not made ina 
specific context. If the rules of compliance are followed 
in the opinion of an examining board of responsible pub- 
lic officials, a permit shold then be issued automatically. 
This sytem could avoid the problem that arises when the 
interest of a few individuals may not coincide with the 
interests of the general public. 


SUMMARY 


Authorities have long known that the expansion of aggre- 
gate reserves is influenced to a far greater extent by the 
attitudes of the general public than by technology. Edu- 
cating the public about the costs of not managing aggre- 
gates has not been successful, although stressing public 
inconvenience in terms of additional truck-kilometers 
may be more helpful. Some success has resulted from 
showing how operations will be landscaped and the 
worked-out areas rehabilitated. 


Regional mineral resource zoning has only limited 
value unless there issome way to add new reserves once 
existing reserves are depleted. 

Planners can do much to expand the mineral-resource 
base by encouraging underground operations through 
zoning and by allowing special mining permits where the 
economic impact of an operation is not negative. 

Mineral resources can be expanded by avoiding auto- 
cratic public hearings and substituting firm rules or 


guidelines with which a prospective operator must comply. 


Once compliance is demonstrated, a mining permit would 
be issued automatically. 

The federal government can be helpful by instituting 
two compensation systems: one to compensate commu- 
nities from which minerals are produced and a second to 
compensate mineral aggregate producers who mine un- 
derground. A strong case can be made to the effect that 
both forms of compensation probably would produce 
national wealth far exceeding the amount of the com- 
pensation. 
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TRB Committeeman W. K. Smith 
Is Salzberg Lecturer for 1977 


William K. Smith, vice president and director of transpor- 
tation of General Mills, Inc., and a member of the Execu- 
tive Committee of the Transportation Research Board, 
was honored by Syracuse University recently by being 
chosen to give the annual Harry E. Salzberg Memorial 
Lecture. The honor includes the receipt of the Salzberg 
Medallion, which is given to “‘the person who, in the total 
commitment of a career, has contributed meaningfully 
to charting resolution and direction in facing the critical 
issues of the (transportation) field, and has in so doing 


William K. Smith receives Salzberg 
Medallion from Edward G. Jordan, 
chairman and chief executive officer, 


registered accomplishment in the profession of uncom- 
mon magnitude.”’ 

Said Syracuse University, ’’It is clear that even in these 
early days of the third century of the American Republic 
that transportation is coming to assume an ever-ascending 
role of significance in the character of present and future 
economic life patterns. Transportation, like arteries in 
the human body, links nodes of activity, facilitating the 
flow which alone gives vitality and dynamism to life. The 
recognition of the critical importance of personal mobility 
to the quality of human life is matched by the recognition 
of the significance of systematic, well-organized, efficient 
distribution of goods to the economic well-being of the 
nation. In this setting, it is appropriate to examine the 
problems and potential of physical distribution and to 
consider the role of common carriage in meeting the lo- 
gistics needs which are inevitably given so significant 
priority in current circles.”’ 

Mr. Smith’s paper was entitled ‘’Shipper/Common 
Carrier Relationship: New Patterns for a New Era.” 


PLANNING AND ADMINISTRATION 


UMTA Demonstration Projects Prove 
Benefit of Traffic Management 


A recent report on the Urban Mass Transportation Ad- 
ministration’s Service and Method Demonstration Pro- 
gram contains several examples of savings in time and im- 
provement in quality after the implementation of traffic 
management techniques to public transit and paratransit 
operations. 

In Miami, Florida, a two-phase project is testing bus- 
priority strategies on a 16-km (10-mile) arterial facility 
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and an adjacent freeway. In phase 1, express bus service 
was established on Northwest Seventh Avenue, and dif- 
ferent priority systems were tested in several combina- 
tions of reserved lane and signal preemption. The best 
operational combination, buses traveling on a reserved 
reversible median lane with signal preemption, resulted 
in a 25 percent reduction in travel time, from 24 to 18 
min. 

In phase 2, which began in March 1976, the express 
bus operation was moved to a pair of newly constructed 
bus and car-pool lanes in the former median strip of |-95. 
Travel time over this 16-km (10-mile) segment was fur- 
ther reduced to 12 min and bus patronage increased. 

In Los Angeles, the existing median lanes of the Santa 
Monica Freeway were reserved for the exclusive use of 
buses and car pools during peak periods in March 1976. 
This was the first time an existing freeway lane in the 
direction of traffic flow had been set aside for high- 
occupancy vehicles without a traffic barrier. Also as- 
sociated with the project were three park-and-ride lots, 
ramp metering, and expanded bus service. The demon- 
stration encountered significant public opposition and 
was discontinued as a result of a court decision that the 
project required an environmental impact statement. 
However, during the 22 weeks of the project’s operation, 
transit ridership tripled, car pools more than doubled, 
and transit travel times and reliability were substantially 
improved. Significantly fewer vehicles were required to 
transport approximately the same number of travelers 
that were using the freeway before the project was im- 
plemented. An increased number of accidents was ob- 
served, and this factor is being further analyzed. 

The transportation broker concept currently under 
development and demonstration in Knoxville, Tennessee, 
has special potential for improving transit service cover- 
age and efficiency. The transportation broker matches 
individual travel desires with existing service and deter- 
mines the demand for and encourages the efficient sup- 
ply of new and expanded transit services. In Knoxville, 
the broker is promoting all forms of ride sharing and 
transit. Accomplishments to date include establishment 
of an operational van-pool program using publicly owned 
vehicles and reduction of legal and regulatory obstacles 
to ride sharing. 

In Westport, Connecticut, the Transit District, which 
operates fixed-route services, is expanding its role by 
performing the function of a transportation broker in 
a demonstration that will integrate privately operated 
taxi service with publicly operated transit and encourage 
commuter car pooling and van pooling. Although the in- 
tegration of these services involves special problems in 
integrating management, fares, schedules, and transfers, 
this model may ultimately prove to be one of the most 
effective and broadly applicable demonstration concepts, 
says UMTA. 

A further attempt to capitalize on the transportation 
resources of the taxi industry is taking place in St. Ber- 
nard’s Parish, a suburb of New Orleans. This project is 
one of the first in the United States to make use of 


shared-ride taxicab feeder service to bus routes. A dis- 
patcher will coordinate taxi pickups to reduce transfer 
times. 

The UMTA Service and Methods Demonstration Pro- 
gram was created to improve the quality, quantity, and 
efficiency of public transportation services by sponsor- 
ing the development, demonstration, and evaluation of 
innovative transit operating techniques and services that 
use existing technology. The program also has the goals 
of reducing institutional and regulatory obstacles to im- 
proved operations; seeking a more efficient balance of 
travel demand among modes, times of day, and geographic 
areas; and improving transportation for the transit de- 
pendent. 


Public Transit: 
Problems and Opportunities 


Lester A. Hoel, Hamilton Professor and chairman in the 
Department of Civil Engineering, University of Virginia, 
is one of the authors of Transit Station Planning and De- 
sign: State of the Art, which was reviewed in the Book- 
shelf section of the May-June 1977 issue of Transporta- 
tion Research News. Hoel, who is a member of the TRB 
Committee on Statewide Multimodal Transportation 
Planning and the NCHRP Project Panel on Freight Data 
Requirements for Statewide Transportation Systems 
Planning, has also authored Public Transportation: Prob- 
lems and Opportunities, published by the U.S. Depart- 
ment of Transportation. 

This is a collection of papers on urban transportation 
solutions that have been tried or are being proposed in 
North American cities and the specific urban transporta- 
tion problems that they address. According to Hoel, 

“It is designed as a general overview on public transpor- 
tation issues.” 

The first article examines deficiencies in existing sys- 
tems, relative use of urban transportation modes, charac- 
teristics of transit riders, the peaking problem, and cate- 
gories of alternatives for improvement. Three other arti- 
cles examine options for meeting urban transportation 
needs: rail rapid transit, bus rapid transit, and paratran- 
sit. Emphasis is placed on defining the role in urban 
transportation each option can play and on summariz- 
ing system experiences with them. 


Student Papers on Transit 
Invited by Industry Group 


The Advanced Transit Association is offering three prizes 
of $750, $500, and $250 for the best papers submitted 
by graduate and undergraduate college students on tran- 
sit subjects. 

The purpose of the contest is to provide national and 
international exposure for students interested in all as- 


pects of advanced transportation concepts, ideas, tech- 
niques, and technologies. 

Prizes will be awarded for the papers that best con- 
form to the goals of improving the quality of urban life 
through the application of advanced technology to transit 
and of improving the quality of transit systems analysis, 
planning, design, and implementation. 

Technical papers, dissertations, and topical essays of 
3000 words or fewer are invited; films, videotapes, and 
narrated slides are also invited. 

Application forms and further details may be ob- 
tained from Ivan V. Bartha, Acting Administrator, Tran- 
sit Systems Development and Demonstration Division, 
Michigan Department of State Highways and Transpor- 
tation, 425 West Ottawa Street, Lansing, Michigan 48909. 


OPERATION AND MAINTENANCE 


Research Pays Off 


The states of California, Colorado, Pennsylvania, and 
Utah studied snow and ice control operations during the 
winter of 1975-1976. Changes recommended as a result 
of these studies are estimated to make possible an annual 
savings to the four states of $5 million. The research 
project cost $100 O00. 

The study report, Snow and /ce Contro/ Operations, 
is published by the Federal Highway Administration as 
Report FHWA TS-77-208. Among the recommendations 
in the report are the following: 


1. Without continuing management review, actual 
levels of service tend to progress from low (prescribed) 
to high; 


2. The application rate of salt should seldom exceed 
139 kg/km (500 Ib/mile) of two-lane roadway; 

3. The use of ground control spreaders can save time, 
material, and fuel and give satisfactory results at a rela- 
tively low cost for initial investment; 

4. The use of single-purpose equipment (rotaries, 
hopper bodies) should be thoroughly analyzed and ques- 
tioned; and 

5. In many areas underbody plows will result in more 
efficient and economical operations. 


The report also points out that there are no true pro- 
ductivity type standards available. 

Detailed and excellent studies are currently being con- 
ducted by the Federal Highway Administration, the 
American Public Works Association, the National Science 
Foundation, and the Cold Regions Research and Engineer- 
ing Laboratory in an attempt to improve the flow of in- 
formation. 


AAA Members Polled on Road Preferences 


Members of the American Automobile Association want 
gasoline tax money to go to highway construction and 
repair, think the 88.5-km/h (55-mph) speed limit should 
be continued, are divided on mandatory use of seat belts, 
oppose mandatory installation of air bags, but are willing 
to pay $50 or more for a passive restraint system. 

A survey taken of AAA's master members (those who 
hold membership singly or whose names appear first on 
the list of family members) also showed that three- 
fourths of the respondents felt that truck sizes and 
weights should be limited not only on the Interstate 
Highway System but also on other major highways. 

From a choice of 11 most vexing automobile prob- 
lems, more than half of the respondents found 3 to be 
most bothersome: honest, competent automobile repair 
facilities (66 percent); costs of vehicle operation, main- 
tenance, and repairs (53 percent); and quality and re- 
liability of today’s automobiles (53 percent). 

Only slightly more than one-third favor restricting 
automobiles from parts of cities to reduce air pollution. 
The percentage holds about the same, in the 35 to 
39 percent range, for AAA members who work or live 
in the city. 

Eighty-six percent of members drive alone to work, 
and another 10 percent are in car pools. Seven percent 
use public transportation. (Answers add up to more 
than 100 percent because some respondents use more 
than one means of transportation.) 

Asked which driving activities they would be least 
willing or able to stop, the respondents said driving to 
work (45 percent), shopping (31 percent), vacation 
travel (16 percent), religious activity (9 percent), and 


entertainment (8 percent). 17 
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New Electric Locomotives Unveiled 


Two new electric locomotives, built by the Electro- 
motive Division of General Motors, are now in service 
on the electrified lines of the Consolidated Rail Corpo- 
ration. Number 1975, designated as model GM-6, is 
rated equivalent to a 4.5-MW (6000-hp) diesel loco- 
motive. The GM-6 rides on two six-wheel trucks in a 
similar manner to diesel locomotives. Number 1976, 
designated as model GM-10, is rated equivalent to a 
7.5-MW (10 000-hp) diesel locomotive. It rides on three 
four-wheel trucks, an unconventional arrangement, and 
also uses larger than usual wheels. 


Unsafe Road Conditions Contribute 
Greatly to Accidents, Says Expert 


Despite a widely believed myth, driver error alone does 
not cause most serious accidents, says Frank A. Haight, 
associate director of the Pennsylvania Transportation In- 
stitute. Unsafe or hazardous road conditions are a major 
contributor. 

Says Haight, “Automobile transportation and safety 
authorities in this country are not convinced that they 
must shift emphasis from educating the driver to improv- 
ing the road environment. 

“Most of the nation’s major roads built in recent years 
are well designed. Older roads, both large and small, must 
be reevaluated to remove obstacles, improve or widen 
the road surface, install clear signs, or reflectors, install 
sidewalks, or reroute part of the road. 

“Although the American public may still think in 
terms of more and better driver education, transportation 
authorities are concentrating on reducing severity of ac- 
cidents, as well as preventing them. There are still driver- 
oriented concerns such as alcohol and teaching new drivers 
to operate their vehicles safely in complex traffic. But for 
the most part, we have wrung nearly as much safety as 
we can out of American drivers. 

“In the 1920s and 1930s there were not too many 
drivers and there is no doubt that we benefited by edu- 
cating the public how to drive safely. This was a natural 
first stage, something the Russians, for example, are now 
experiencing. The next stage entails improving automo- 
bile safety through new vehicle design. We were in that 
stage from the mid-1960s perhaps, Ralph Nader trigger- 
ing the campaign. 

“Today the United States is firmly in the last stage in 
which transportation authorities are seeking to upgrade 
and modernize the country’s enormous and diversified 
road network. Our goal must not be to solve all driving 
problems and to eliminate all accidents, but to use 
limited resources most efficiently to control factors 
that contribute to accidents by compounding human 
error.’ 

Haight’s comments were contained in a Pennsylvania 
State University news release designed to increase edi- 
torial awareness of highway safety matters among gen- 
eral newspapers. 


Gas-Saving Device Patented 
by Penn State Engineers 


A device that is claimed to increase the efficiency of auto- 
mobile engines and reduce gas consumption by about 12 
percent has been patented by Paul H. Schweitzer and 
Carl Volz, both retired Pennsylvania State University 
faculty members, and Thomas W. Collins, director of the 
University’s Electronic Services. 

Called an ‘’Optimizer,’’ the device automatically ad- 
justs engine timing by correcting the spark advance sev- 
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eral times a second. According to Schweitzer, ‘The 
Optimizer might best be understood by thinking of it 
in terms of having a mechanic under the hood, constantly 
playing with the engine’s setting, until its tone sounds 
best. The Optimizer asks the engine what it is doing, 
tries a timing, listens to the engine's reaction, and ad- 
justs the timing so swiftly and smoothly that the driver 
never knows it.”’ 

The mechanism is an extension of a device invented 
by Schweitzer and patented in 1964. The original inven- 
tion was too large for practical use in automobiles. But 
the advanced electronics technology of recent years has 
now made the device practical, while the high cost of 
fuel has made it desirable. 

In most automobiles, three engine-timing adjustments 
are used to achieve a compromise between fuel economy 
and a low level of exhaust fumes. The basic timing is set 
at the factory. The other two—the vacuum and centrif- 
ugal advances—perform some preprogrammed advance 
or retard adjustments, according to engine load or speed. 

According to Schweitzer, the Optimizer overrides 
these timing mechanisms to find the best one for the 
conditions at hand. In two tests, he says, an automo- 
bile manufacturer found that with standard timing one 
engine running at 64 km/h (40 mph) was 18° off opti- 
mum timing, while another running at 48 km/h (30 mph) 
was 30° from optimum. When equipped with Optimizers, 
each engine ran precisely on correct timing. 

Schweitzer points out that the basic idea was sug- 
gested 25 years ago by two men at the Massachusetts |n- 
stitute of Technology. His invention is a much more re- 
fined idea—a closed-loop type electronic control device 
in which output and input constantly affect one another. 
It is impervious to weather and to electrical noise, and it 
compensates for distributor wear. 

According to the inventors, its quick reaction speed 
helps engines save more fuel in stop-and-go city driving 
than in highway driving, and it provides quicker accelera- 
tion than conventional mechanical ignition control. 

The Optimizer uses a technique called ‘‘dithering’’ to 
keep changing the setting and to send one of two signals 
to the Optimizer logic block. The sensor to monitor the 
engine’s reaction is called ‘‘celsig,’’ an abbreviation of ac- 
celeration and deceleration signaler. 

Simultaneously, the logic receives signals from the 
dither and the celsig and sends proper instructions to 
the actuator to advance or retard the setting. 

Schweitzer, professor emeritus of engineering research 
at Pennsylvania State University, is 84 years old. He is 
an internationally known authority on the theory of op- 
eration of internal combustion engines and was recently 
elected a Fellow of the Society of Automotive Engineers. 


New MVMA Head Pledges Commitment 
of Automobile Manufacturers to Public 


America’s reliance on the motor vehicle can be balanced 
with concerns for safety, energy conservation, and environ- 


mental quality if government, industry, and the public co- 
operate to define problems, establish priorities, and rec- 
ognize the magnitude of solutions, says V. J. Adduci, 
newly named president of the Motor Vehicle Manufac- 
turers Association. 

Speaking at the Fifth International Congress on Auto- 
motive Safety, Adduci said, ‘Motor vehicle manufacturers 
are committed to the achievement of national highway 
safety, energy, and environmental goals and will continue 
the progress they have already made by producing even 
cleaner, safer, and more fuel-efficient vehicles.”’ 

“Because of its high visibility,’’ Adduci said, ‘the 
motor vehicle has become a focal point of governmental 
action. Asa result, some public policy makers have pro- 
posed measures affecting motor vehicle manufacturing 
and use without adequate investigation to determine the 
significance of the problem, the contribution of the motor 
vehicle to the problem, or the extent to which the bene- 
fits of the proposed solutions exceed the cost to society 
of their implementation.’ 

“Notable progress has been made toward solving many 
of these problems,” he said. Adduci cited the reduction 
of hydrocarbons and carbon monoxide by some 90 per- 
cent and reduction of oxides of nitrogen by some 60 
percent from uncontrolled pre-1968 automobiles. He 
also cited improvements in fuel economy of more than 
34 percent during the past 3 years. 

“Problems remain, however, and they must be re- 
solved if we are to maintain and improve the high de- 
gree of mobility that exists today in this country—mo- 
bility that will ensure the continued efficient movement 
of goods and people,’’ he concluded. 


NCHRP 


Problem of the Disappearing Freeway Lane 
Dealt With in New Publication From NCHRP 


It is necessary in some circumstances to reduce the num- 
ber of lanes on a freeway. This can sometimes be a trau- 
matic experience for the motorist who is suddenly forced 
to switch lanes. A new report published by NCHRP points 
out, ‘’In general, it has been observed that existing lane- 
drop design standards fail to provide an effective means 
of warning drivers of the presence and location of the im- 
pending lane drop. Very little standardization of lane- 
drop geometric design or traffic contro! device treatment 
exists in the field, resulting in much driver confusion re- 
garding lane-drop maneuvers. In many instances, lane 
drops are not physically well defined; they can be diffi- 
cult to see because they might blend into their back- 
ground or be hidden over the crest of a grade. In addi- 
tion, advance warning traffic control devices are many 
times misleading or obscure.” 

NCHRP has been active in freeway lane-drop research 
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since 1969. The new report, Freeway Lane Drops, was 
prepared under contract to NCHRP by principal investi- 
gator Diane Nelson Goodwin, of Systems Development 
Corporation, Santa Monica, California. 

Says the report, ‘‘A well-designed lane drop will in- 
form an approaching driver, ina timely manner, of three 
very important facts: a lane-drop situation is ahead, how 
far ahead it is, and what action the driver must take.” 

As a result of the research project, which was desig- 
nated NCHRP Project 3-16, the following eight principles 
were developed to serve as guidelines for lane-drop de- 
signs. 


1. The lane drop should be placed where the surface _ 
of the roadway remains visible continuously for a signifi- 
cant amount of time. 

2. The lane drop should be placed away from 
attention-dividing conditions, such as ramps and com- 
plicated directional signing. 

3. The lane-drop taper should provide adequate visual 
clues that inform a driver that the lane is ending and 
should allow a smooth lane transition in the taper area. 

4. The lane drop should be placed on the side of the 
freeway that is better with respect to given traffic and 
geometric considerations. 

5. The lane should appear to end on the same side of 
the freeway as the operational lane drop. 

6. When a lane drops at an exit ramp, an escape area 
of adequate dimensions should be provided to allow for 
a smooth transition into through lanes. 

7. When a lane is added at an on-ramp and dropped 
at a nearby off-ramp, the entering drivers should be 
notified that the lane they are traveling in is not a con- 
tinuous lane for through travel. 

8. Consistent and appropriate traffic control devices 
should be used in advance of a lane drop. 


The eight principles were developed after a review of 
the design and operational characteristics of 65 lane- 
drop sites. The validity of the principles has been dem- 
onstrated to a degree by their evaluation with respect to 
a study of traffic behavior where before and after design 
changes were effected. The report suggests, however, 
that further validation and research would be desirable 
before definite design dimension can be recommended. 


Report on Improved Control Logic for Use 
With Computer-Controlled Traffic 


A report on the use of computers to control the opera- 
tion of traffic signal systems in city street networks is 
offered by NCHRP. The 353-page report is based on 
the findings of Project 3-18(1) conducted under con- 
tract to NCHRP by the Stanford Research Institute of 
Menlo Park, California. The report will not be published 
in the regular NCHRP series, although copies will be dis- 
tributed to all NCHRP sponsors and university represen- 


tatives of the Transportation Research Board, which ad- 
ministers the NCHRP program. Copies are available 
from Louis M. MacGregor, 2101 Constitution Avenue, 
N.W., Washington, D.C. 20418. The price is $10.00. 

The report describes the work undertaken in two 
phases by the Stanford Research Institute in developing 
and testing the advanced control concept, strategy, and 
computer program known as ASCOT. In the first phase, 
for which Dale W. Ross was principal investigator, use of 
the already operational computer-controlled system at 
San Jose, California, offered particular advantages that 
are shown in the report. The performance of the new 
system could first be checked against that of the existing 
San Jose control system, devised earlier by the |BM Cor- 
poration. ASCOT could also be judged in the light of 
evaluations made at San Jose in studies for the Federal 
Highway Administration of both the SIGOP and 
TRANSYT software for developing signal timing plans. 
Thus, ASCOT’s ‘‘second-generation”’ characteristics of 
on-line signal plan computation could be compared di- 
rectly to the best of the first-generation computational 
procedures. 

The report points out that, although the results of 
these comparative tests were not conclusive, they re- 
vealed a promise of capability in achieving improved sys- 
tem operations. In view of these findings, continued re- 
search was recommended. The second stage, with Thomas 
L. Humphrey as principal investigator, was directed toward 
refining selected components within the present ASCOT 
system in order to improve its effectiveness and reduce 
its implementation cost. 


Help Sought for Highway Agencies 
in Planning Freeway Control Systems 


Highway agencies that are involved in planning and im- 
plementing freeway corridor management systems will 
find the task easier after the completion of a study being 
carried out by Alan M. Voorhees and Associates, Inc., of 
McLean, Virginia. Under contract to NCHRP, the re- 
search firm is developing a handbook on the subject. 
Funding for the project, which is designated NCHRP 
Project 20-3D, is $40,000. The final report is expected 
to be ready by August 15, 1978. 

According to a spokesman for Alan M. Voorhees and 
Associates, the researchers intend to produce a publica- 
tion that is ‘‘not strictly a technical report, but a narra- 
tive using pictures and graphics based on technical infor- 
mation.’ The book will discuss the types of problems 
occurring on freeways, their impact, and ways to place 
them in their proper perspective. It will then address 
the various options available for dealing with hazards 
and congestion in freeway corridors and discuss in lay 
terms the analysis approaches that can be used in making 
decisions between alternative surveillance and control 
strategies. 

Other chapters will discuss how the various systems 


interact with one another, i.e., the interaction of a ramp- 
control system with a driver-information system; the re- 
quirements and needs of particular systems and their im- 
plications in terms of long-term operation, staffing, and 
maintenance; the steps required in implementing a frée- 
way surveillance and control system; and the manage- 
ment and operation of a system once it is installed. The 
book will contain an annotated bibliography of the most 
significant references on freeway surveillance and control. 
Donald G. Capelle will head the research team for 
Alan M. Voorhees and Associates, Inc.; the project will 
be supervised for NCHRP by David K. Witheford. 


Staffing for 
Environmental Assessments 


The American public, through the National Environ- 
mental Policy Act of 1969 (NEPA), has indicated that 
before any federally financed project can be built, the 
public and the decision makers must be fully informed 
of the impact of the project on the social, economic, 
and natural environment. The Federal-Aid Highway Act 
of 1970 further expanded this policy with regard to 
highway construction. 

As a result, each state has developed an Action Plan 
that outlines the process by which full citizen and com- 
munity involvement is to be achieved and shows evidence 
that adequate consideration is given to all possible effects 
of proposed highway projects on the social, economic, 
and natural environment. One goal of the Action Plans 
was to create a methodology of management in each 
state to properly administer the assessment of environ- 
mental impacts. 

The current practices of state transportation agencies 
in their approach to staffing and management to dispatch 
this responsibility are discussed in Synthesis of Highway 
Practice 40, Staffing and Management for Social, Eco- 
nomic, and Environmental Impact Assessments, recently 
published by NCHRP. Synthesis 40 is the latest in a 
series of reports in which various forms of hitherto- 
unpublished information are collected and assembled 
into single concise documents pertaining to specific 
highway problems or sets of closely related problems. 

The report points out that, in addition to an inter- 
disciplinary team, all states have a central office staff 
who, at the minimum, are responsible for making sure 
that an environmental impact statement is prepared for 
each major project and that it proceeds through the nec- 
essary reviews and clearances, including those of the Fed- 


eral Highway Administration. At the maximum, the staff 


is responsible for the preparation of all environmental as- 
sessment reports and environmental impact statements as 
well as the complete administration of such documents. 
This includes preparing the guidelines and procedures, 
performing the field studies and analysis for all technical 
reports, preparing and reviewing the environmental im- 
pact statement, resolving all comments during the review 


process, either holding or assisting in public meetings or 
hearings, and arranging for or conducting staff environ- 
mental training. 

The synthesis is based on a survey of agencies to de- 
termine how they address the need for additional exper- 
tise, how they coordinate with other agencies to acquire 
input, how they achieve an interdisciplinary approach, 
and how they ensure early and continual citizen input. 

In developing the synthesis, the researchers analyzed 
available information assembled from numerous sources, 
including a large number of state highway and transpor- 
tation departments. A panel of experts on the subject 
guided the researchers in organizing and evaluating the 
assembled data, and reviewed the final report. 

Says the report, ‘‘Training of existing staff engineers, 
planners, economists, right-of-way agents, and techni- 
cians has been extensive. Such training has primarily 
been done in-house with assistance from other govern- 
ment agencies and private and academic consultants. 
Some use has been made of college and university short 
courses; in addition, a few states have supported em- 
ployees attending on-campus degree courses in the en- 
vironmental field. 

“Perhaps the two most significant events from a man- 
agement viewpoint as a result of NEPA have been the 
closer involvement of the public and the development by 
highway agencies of effective methodology to create com- 
munity development. A secondary benefit has been the 
generation of a closer working relationship between the 
various functional divisions of highway agencies. The in- 
terdisciplinary team approach required by the Action 
Plans has emphasized the fact that the preliminary engi- 
neering studies and the environmental studies are so in- 
terrelated as to be inseparable.”’ 


FOREIGN 


State Road Laboratory in Netherlands 
Celebrates Fifty Years of Service 


On August 16, 1927, the Netherlands State Road Labora- 
tory was officially set up as the ‘laboratory for chemico- 
technological research on road building materials."” Re- 
search on asphalt, undertaken on behalf of the Depart- 
ment for Public Civil Engineering Works, had in fact al- 
ready started in April of the preceding year. 

The laboratory’s fiftieth anniversary was marked in 
September by the opening of a new headquarters build- 
ing. On the following day, speakers from Britain, West 
Germany, France, Belgium, and the Netherlands took 
part in a symposium on methods, organization, and bud- 
get planning in pavement maintenance. 

With a staff of about 160, the State Road Laboratory 
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engages in research in the application of materials and 
structures in civil engineering in general and in highway 
engineering in particular and acts in an advisory capacity 
in these matters. The laboratory is located at Delft. 


Public Transit in Thailand: 
Mercedes Buses and Rickshaws 


When an inhabitant of Chieng Mai, Thailand’s second 
largest city, says he is going to pick up a bus at the cor- 
ner, chances are that he will do exactly that. Eighty 
percent of the public transit trips made in the city of 
100 000 are by minibus, a euphemistic term for a fleet 
of subcompact Japanese pickup trucks, which carry 2 
passengers in the cab with the driver, and 12 more on 
benches fitted along each side of the truck bed. About 
2200 of these vehicles ply the streets of Chieng Mai, 
carrying their passengers for about 10 cents, regardless 
of destination or distance traveled. 

More than half of the minibuses on the road are op- 
erated without a license. The government has no clear 
criteria for the issue of a public transport vehicle license 
and, since the yellow license plate issued to legal opera- 
tors is identical to the normal freight vehicle, all the il- 
legal operator has to do is register the vehicle as a freight 
truck. 

Slightly larger minibuses, with 1300 or 1600-cm? 
motors, operate on 22 fixed routes from points around 
the town center to rural areas and also to the university. 
Each queue of minibuses at a starting point is organized 
by acontroller or dispatcher who is paid by the drivers 
operating from that line. Some dispatchers operate a 
fixed-departure headway time (or the minibus leaves 


when it is full, regardless of the time), while others send 
it away as soon as it fills up. The drivers of these fixed- 
line minibuses often elect to free lance with the other 
demand-responsive minibuses for a couple of hours be- 
fore getting back in line for their normal runs. 

By the very nature of the system, the organization of 
the queue minibuses is more formalized than that of the 
urban minibuses. Each driver has an assigned queue, 
and it would be difficult for new entrants to come into 
the organization without cooperation of the dispatcher 
and the other drivers. There is no municipal involve- 
ment in the organization, and the drivers do not pay 
for the use of the terminal space in the city center. 

Competing with these small minibuses is the bus com- 
pany, Chieng Mai Thai Doen Rot Company, Ltd., which 
has a fleet of 38 thirty-seat Mercedes-Benz buses. There 
are three bus routes, each crossing the city along main 
radial roads. Some bus stops are provided, but the driver 
will stop to pick up or discharge passengers anywhere 
along the way. 

Total daily gross revenue of the bus company is 
about $666, based on a flat fare of about a nickel. This 
revenue is just enough to cover day-to-day operations, 
including a payroll of 45 drivers, 59 bus conductors, 12 
dispatchers, 11 inspectors, 12 mechanics, and 7 adminis- 
trative and clerical workers. 

“It is difficult to see how the bus company survives,” 
says a report from the U.K. Transport and Road Re- 
search Laboratory, which surveyed Chieng Mai’s public 
transit facilities to determine the importance of inter- 
mediate public transport in a developing country. 
“Chieng Mai was chosen as a location for study because 
it presents a situation in which the provision of public 
transit is almost completely in the hands of the minibus 
operators,’’ says the report. ‘Municipal and govern- 


Typical urban minibus used 
in Chieng Mai consists of a 
Japanese pickup truck with 
a 1000-cm® engine, fitted 
with upholstered benches 
along each side of the 

truck bed to accommodate 
12 passengers. 


mental control of the sector appears to be minimal, and 
hence the situation offers an ideal opportunity to study 
how the operators themselves (who are also in most cases 
the drivers) have organized the public transport sector. 

The final alternative? It is a samlor, or cycle rickshaw, 
which is rented out to the driver for about 45 cents/d. 
The owner is responsible for the yearly license fee of 6 
cents/year. The passenger pays a fare that is mutually 
agreed on before the journey, usually 5 or 10 cents. The 
number of samlors in Chieng Mai is dwindling; there are 
fewer than 2000 left. They mainly provide a specialized 
service to the tourist trade and to the wealthier section 
of the community. Some samlor drivers work as retainers 
of the rich families, arriving at the house early in the 
morning and waiting to be used by the family. 

The TRRL investigation was carried out by P. R. 
Fouracre and D. A. C. Maunder in cooperation with the 
Civil Engineering Department of Chulalongkorn Univer- 
sity, Bangkok. 


1 Thirty-seat Mercedes-Benz buses 
are operated by one company, which 
is regulated by the local government. 
2 Cycle rickshaws or samlors are 
used mainly by tourists and by 
wealthy local families who retain 
samlors and drivers for their exclu- 
sive use. 
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FHWA’s Research and 
Development Program 
Complex and Far-Reaching, 
Says C. F. Scheffey 


The Federally Coordinated Program of Research and De- 
velopment (FCP) in Highway Transportation is frequently 
misconstrued to be only one of the direct contract pro- 
grams administered by the offices of Research and De- 
velopment in the Federal Highway Administration. 

“It is much more than that,’’ says Charles F. Scheffey, 
director of the Office of Research and the individual re- 
sponsible for the conception and implementation of the 
FCP, as it is commonly called. 

“It is an organized effort to mobilize not only the re- 
sources and talent available through the contract pro- 
gram but also, to the degree they are willing, those of 
state highway agencies and their contractors to concen- 
trate on critical national highway problems. Once a 
project objective is established, it is the responsibility 
of our project manager to organize the technical effort 
in such a manner that opportunities for participation 
are identified and then to use all his or her leadership 
and persuasive ability to obtain such participation. Some 
of our project managers are more successful than others 
in this respect partly because there has traditionally been 
more state interest in certain areas, such as materials and 
structural research.”’ 

Scheffey is a native of Bristol, Pennsylvania. He re- 
ceived his bachelor’s degree in civil engineering from 
Drexel Institute of Technology and his master’s degree 
from the University of California, Berkeley. He has also 
studied at an advanced level at the Technische Hochschule 
in Darmstadt, Germany. 

He joined the staff of the Office of Research in 1964 
as chief of the Structures and Applied Mechanics Division 
after a career of 20 years in structural engineering design, 
teaching, and research. His research and consulting ex- 
periences have been in the fields of structural analysis, 


structural dynamics, engineering applications of com- 
puters, design of pressure vessels, storage bunkers, bridges 
and transmission towers, and analysis of hydraulic phe- 
nomena in tidal estuaries. He taught at the University of 
California from 1949 until 1964. 

During his 6 years as chief of the Structures and Ap- 
plied Mechanics Division, he initiated significant projects 
in life expectancy of bridges, the rational design of pave- 
ments, and structural systems to enhance highway safety. 
In 1970 he was appointed director of research for the 
Federal Highway Administration, and since that date has 


been responsible for conception and management of a 
comprehensive program of research on a national level 
on highway safety, traffic control systems, reduction of 
environmental impacts of highways, advanced materials 
_ research, improved structural design technology, and 

other varied problems of modern highway systems. The 
program consists of federally sponsored contracts, 
federal-aid studies sponsored by the state highway and 
transportation departments, and staff studies in the 
laboratories of the offices of Research and Development. 
The current program includes more than 1000 studies 
and is funded in excess of $50 million/year. 

Scheffey is a member of the Committee on Research 
of the American Society of Civil Engineers, the Council 
on the Performance of Full-Scale Structures, and the 
Transportation Research Board. 

He has been honored with the Arthur M. Wellington 
Prize, presented by ASCE in 1955, the National Science 
Foundation Faculty Fellowship in 1957, and the Fed- 
eral Highway Administrator’s Award for Superior Ser- 
vice in the investigation of the Point Pleasant Bridge 
Collapse from 1967 to 1970. 

Reverting to the Federally Coordinated Program, 
Scheffey adds, ‘There are two other points that are 
basic to the FCP. First, the projects are established 
only after an extensive evaluation of priorities that be- 
gins with the assumption that neither research special- 
ists nor operating officials can evolve a good program 
without the other; the specialist is unlikely to see cur- 
rent operating priorities clearly, and the operating offi- 
cial may be unaware of opportunities offered by new 
technology. Program development is therefore a joint 
effort. The second point is that the outputs of a re- 
search program are of value only as they open doors 
to new opportunities or are incorporated into improved 
practice. The responsibility for this essential follow- 
through rests with our Office of Development in coopera- 
tion with the operating offices of FHWA.’ 

Where does the program go from here? Scheffey says, 
“There are many things that require improvement. One 
of my personal goals is to develop support for an ex- 
panded program in our own laboratories to enhance staff 
capability and to provide a quick response ability for crit- 
ical operating problems. Currently, this activity represents 
only about 4 percent of the total program by funds, and 
few of our professional staff can afford more than 25 per- 
cent of their time for pursuit of their own staff studies. 
Another goal is to expand our efforts in fundamental and 
advanced technology and our support of such activity in 
the universities, many of which have made key contribu- 
tions to the program in the past.”’ 


Reduced Driver Exposure 
Will Help Achieve 
Societal Transit Goals, 
Says John W. Eberhard 


As a member of the Office of Driver and Pedestrian Re- 
search in the National Highway Traffic Safety Adminis- 
tration of the U.S. Department of Transportation, psy- 
chologist John W. Eberhard has been at the forefront of 
innovative approaches to improving driver performance 
within the transportation network. 

His efforts in the field of driver training and testing 
have recently culminated in the development of the Na- 
tional Energy Efficient Driving System (NEEDS) Pro- 
gram. This program synthesizes several key NHTSA ef- 
forts in the broad area of information dissemination and 
will result in the development of a program to train 
drivers to conserve energy. The program is oriented 
about existing organizations such as departments of 
motor vehicles, public education, and civic groups. The 
primary thrust for the development and implementation 
of such a system is keyed to the control of exposure, a 
variable of important consideration in developing 
accident-reduction countermeasures. 

Says Eberhard, ‘Control of driver exposure in the 
urban area via energy conservation approaches can have 
a profound effect not only on fuel economy, but on 
traffic flow, safety, and improved air quality as well.”’ 

NEEDS, therefore, goes far beyond techniques that 
enable a driver to operate his or her vehicle in an energy- 
efficient manner. It gets at the heart of vehicle-buying 
decisions, namely, individual and societal costs associated 
with owning a second Car. 

As concerned as Eberhard is with reducing needless 
or inefficient travel, he is equally concerned about pro- 
viding mobility to the handicapped and the aged, using 
personal vehicles if other forms of transportation cannot 
be provided easily. To this end, he has initiated a series 
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of studies on the driving potential of special populations 
including a longitudinal study of medical factors in driv- 
ing all types of vehicles. 

Eberhard, a native of Philadelphia, received his bache- 
lor’s and master’s degrees in psychology from Fordham 
University. Before he joined the U.S. Department of 
Transportation in 1970, he was associated with various 
consulting organizations dealing with air and ground 
transportation. His interest in improving the perfor- 
mance of driver effectiveness was spurred by his analy- 
sis of the human factor requirements for an electronic 
route-guidance system. 

Eberhard has been extremely active on many com- 
mittees of the Transportation Research Board, including 
the Task Force on Driver Regulation, Committee on 
Road User Characteristics, Committee on Driver Educa- 
tion, and Committee on Effectiveness of Operational 
Measures. He has chaired and led a number of sessions 
of the Workshop on Human Factors as well as presiding 
at and presenting papers at a number of sessions at the 
TRB Annual Meetings. 

He says, ‘The Transportation Research Board is an 
important neutral point of interchange between govern- 
ment representatives and the performers and users of 
transportation research. ”’ 


Meetings 


The Consumer and Travel Behavior 


A session on ‘’Consumer Oriented Approaches to the 
Study of Travel Behavior” will be held during the annual 
conference of the Association of Consumer Research 
(ACR), which is scheduled for the O’ Hare Hilton, Chicago, 
Illinois, October 14-16, 1977. This session will be held 
on Friday, October 14, from 3:45 to 5:45 p.m. It has 
been arranged by Abraham Horowitz, associate senior 
research psychologist in the Transportation and Urban 
Analysis Department of General Motors Research Labo- 
ratories; Horowitz will chair the session. 

Speakers include Jeffrey S. Milstein, Office of Energy 
Conservation and Environment, Federal Energy Adminis- 
tration, who will speak on ‘’Energy Conservation and 
Travel Behavior’; Alice M. Tybout, John R. Hauser, and 
Frank S. Koppelman, all of Northwestern University, 
whose topic is ‘Consumer Oriented Transportation Plan- 
ning: An Integrated Methodology for Modeling Con- 
sumer Perceptions, Preferences, and Behavior’’; and Jordan 
L. Louviere, University of Wyoming, and Irwin P. Levin, 
University of lowa, who will discuss ‘‘Functional Mea- 
surement Analysis of Spatial and Travel Behavior.” 

Other speakers and paper titles will be Steve Shugam, 
University of Rochester, and John R. Hauser, ‘’Interac- 
tive Computer Measures of Preference Functions: Ap- 
plications to Telecommunication and Travel’’; Ricardo 
Dobson, Frederik C. Dunbar, and N. Scott Cardell, 
Charles River Associates, Inc., ‘“The Hedonic Demand 
Model: Its Application to Choice and Auto Size’’: and 
Mary Lynn Tischer, Urban Planning Division, Federal 
Highway Administration, ‘Attitude Behavior Changes 
in a Before-After Mode Choice Situation.” 


Discussants will be Thomas F. Golob, General Motors 
Research Laboratories, and Mary D. Stearns, Transporta- 
tion Systems Center, U.S. Department of Transportation. 


Session Scheduled on Pavement Design 
and Pavement Rehabilitation 


The Committee on Concrete Pavements of the American 


Concrete Institute is holding a Ys-day session on the struc- 


tural design and rehabilitation of pavements. The meet- 

ing will begin at 8:30 a.m., Friday, October 21, 1977, at 
the Braniff Place Hotel, New Orleans, Louisiana. Presen- 
tations will be made on structural overlays, thin-bonded 

overlays, design of load-transfer systems, factors in blow- 
ups under overlays, polymer concrete patching, and joint 
sealing. 

Speakers include Karl Renner, Associate Reinforcing 
Bar Producers; Marlyn Knutson, lowa Concrete Paving 
Association; Amir M. Tabatabaie, University of Illinois; 
Charles F. Scholer, Purdue University; Jack Fontana, 
Brookhaven National Laboratory; and Pierce R. Smith, 
Hunt Process. 


Alternative Analyses for 
Transportation Investment 


To explore the technical issues that are of current inter- 
est to those developing alternative analyses for major 
transportation investments, the Subcommittee on Alter- 
native Analysis of the Transportation Research Board is 
sponsoring a workshop on the subject at Airlie House, 
Virginia, November 8-10, 1977. 

The conference will consist of invited professionals 
who will gather in a series of workshops, which will 
focus on identification of alternatives, prediction of im- 
pacts, integration of the environmental impact state- 
ment, and evaluation and decision making. Approxi- 
mately 70 professionals from state and municipal plan- 
ning organizations, transit properties, consultants, the 
federal government, and the academic community are 
expected to attend. 

Additional details on the conference can be obtained 
from J. A. Scott or W. C. Graeub, Transportation Re- 
search Board, 2101 Constitution Avenue, N.W., Wash- 
ington, D.C. 20418. 


Workshop on Transit Investments 
Scheduled for Chicago, November 10-12 


The Transportation Research Board is sponsoring a Con- 
ference on Strategic Transportation Investments to 
Achieve Development Objectives at the Marriott-O' Hare 
Inn, Chicago, November 10-12, 1977. 


The conference is being arranged by the TRB Com- 
mittee on Transportation and Land Development. It will 
explore issues and answers and discuss changing priorities 
for strategic transportation investments to achieve urban 
and regional development objectives. 

Further information on the conference may be ob- 
tained from Floyd |. Thiel, Transportation Research 
Board, 2101 Constitution Avenue, N.W., Washington, 
D.C..20418. 


TRB’s Eleventh Annual Human 
Factors Workshop Planned 


The Eleventh Annual Workshop on Human Factors in 
Transportation has been scheduled for Sunday, January 
15, 1978, at the Sheraton-Park Hotel in Washington, 
D.C. For the convenience of participants, the workshop 
has been scheduled for the Sunday preceding the start of 
the TRB Annual Meeting to avoid conflict with other 
TRB programs and activities during the week. 

The workshop is cosponsored by the TRB Committee 
on User Information Systems and the Committee on Ve- 
hicle User Characteristics. Six concurrent sessions will 
be held; there will also be a luncheon and post-workshop 
reception for all participants. The workshop topics are 


Highway Safety Project Evaluation, 

Motivational and Social Influences on Driver Behavior, 

Airport Access and Internal Circulation, 

Positive Guidance in Construction and Maintenance 
Zones, 

Performance Testing in Driver Licensing, and 

Energy Efficient Vehicle Use Patterns. 


A $40 registration fee will be required. Because of 
the past popularity of this workshop series and the limited 
number of participants that can be accommodated, pre- 
registration is strongly advised. Registration closes Decem- 
ber 16, 1977. 

Further information can be obtained from James K. 
Williams, Transportation Research Board, 2101 Consti- 
tution Avenue, N.W., Washington, D.C. 20418. 


Using Superplasticizers in Concrete: 
Canadian Seminar Set for May, 1978 


The Canada Center for Mineral and Energy Technology 
(CANMET) is sponsoring a 2-day Seminar on the Use of 
Superplasticizers in Concrete at the Chateau Laurier 
Hotel, Ottawa, Canada, May 30-31, 1978. 

The purpose of the seminar is to bring together rep- 
resentatives of industry, government research laboratories, 
and universities to discuss the use, advantages, and limita- 
tions of superplasticizers in concrete and to explore new 
areas of needed research. Prominent concrete experts 
from Canada, the United States, Germany, and Japan 
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will present technical papers and latest research data. 

Further information may be obtained from Mohan 
Malhotra, Chairman, Seminar Organizing Committee, 
CANMET, 405 Rochester Street, Ottawa, Ontario, 
Canada. 


Papers Sought on Fracture Mechanics 


The American Society for Testing and Materials will 
hold its Eleventh National Symposium on Fracture 
Mechanics at Virginia Polytechnic Institute and State 
University at Blacksburg, Virginia, June 12-14, 1978. 
Papers are invited on relevant topics. 

A 200-word abstract, accompanied by an ASTM 
paper offer form, must be submitted by December 1, 
1977, to Jane Wheeler, ASTM, 1916 Race Street, 
Philadelphia, Pennsylvania 19103. Manuscripts of 3000 
words or fewer and a combined total of no more than 
10 tables or figures are due January 16, 1978. ASTM 
paper offer forms may be obtained from Ms. Wheeler. 


ASTM Calls for Papers 
for Two Symposia in June 


The American Society for Testing and Materials invites 
papers for possible presentation at two symposia to be 
held during the Eighty-first ASTM Annual Meeting in 
Boston, Massachusetts, June 25-30, 1978. The sympo- 
sia are on Behavior of Deep Foundations (sponsored by 
ASTM Committee on Soil and Rock for Engineering 
Purposes) and on Performance of Concrete Surfaces 
(sponsored by Committee on Concrete and Concrete 
Aggregates). 

Papers for the former symposium should be on de- 
sign and evaluation of load tests on piles and caissons, 
soil capacity for supporting deep foundation members, 
stresses in pile members (long-term performance and 
short-term performance during driving), and present 
and proposed design practice (considerations for stan- 
dards and codes). 

A state-of-the-art speaker will summarize each paper; 
authors will, therefore, not be called upon to present 
them in person. 

Authors are invited to submit the title and an ab- 
stract, along with an ASTM paper offer form, by No- 
vember 1, 1977, to Raymond Lundgren, No. 3 Em- 
barcadero Center, San Francisco, California 94111. 

The purpose of the second symposium is to provide 
an appraisal of recent studies evaluating concrete sur- 
faces and the various materials, methods, and treatments 
used to improve their service performance. Appropriate 
topics include curing of textured surfaces and special 
curing practices; aggregates and their effect on surface 
properties; impregnations with organic and inorganic 
materials; special forms and architectural treatments; 


floor shakes, hardeners, and other processes, chemical at-_ 
tack by aggressive media such as acids, organics, and sul- 
fates; insulation, cracking, and early freezing of surface 
concrete; abrasion and scaling resistance and their treat- 
ment; and strength relations, surface versus at-depth. 

Additional topics with strong emphasis on concrete 
surfaces and their treatment are welcome. 

Prospective authors should submit in duplicate by 
October 15, 1977, a 500-word abstract, along with an 
ASTM paper offer form, to Roger E. Carrier, Acken- 
heil and Associates, 1000 Banksville Road, Pittsburgh, 
Pennsylvania 15216. 

ASTM offer forms are available from Jane Wheeler, 
ASTM, 1916 Race Street, Philadelphia, Pennsylvania 
19103, telephone 215-299-5413. 


PTRC Summer Annual Meeting Scheduled: 
TRB to Cosponsor 


The Summer Annual Meeting of Planning and Trans- 
port Research and Computation, Ltd., a nonprofit 
British research association with objectives similar, in 
part, to those of the Transportation Research Board, 
will hold its Summer Annual Meeting at the University 
of Warwick, England, July 10-13, 1978. As cosponsor, 
TRB will assist in arranging program participation and 
attendance from the United States. Seminars on the 
following subjects are expected to be included in the 
program: 


Town Planning 

Policy Analysis for Urban and Regional Planning 

Structure Planning Practice 

Local Planning Practice 

Retailing 

Planning in Developing Countries 
Transportation 

Traffic and Environmental Management 

Public Transport 

Transportation Models 

Transportation Planning Practice 

Transportation Planning in Developing Countries 
Highways 

Highway Maintenance 

Highway Design 

Highway Design in Developing Countries 


Anyone involved in work within the subject of one 
of the seminars and desiring to present a paper may ob- 
tain further information from Louise Green for subjects 
relating to town planning and Jean Ettridge for subjects 
relating to transportation and highways at PT RC Educa- 
tion and Research Services Limited, 109 Bedford Cham- 
bers, King Street, London WC2, England, telephone 01- 
836-2208. Copies of the advance notice are available 
from TRB and additional information will be included 
in future issues of Transportation Research News. 


Getting Good Value 
for the Transit Dollar 


Urban Transport Appraisal. lan S. Jones. Halsted Press, 
a division of John Wiley and Sons, Inc., 605 Third Avenue, 
New York, N.Y. 10016. 144 pp. $19.50. 


The purpose of this book is to provide insight into the 
methodology that has developed in recent years for ap- 
praising urban transport projects and policies. 

According to author lan S. Jones, who isan economic 
adviser in the U.K. Department of the Environment, ‘The 
justification for undertaking the somewhat complex set 
of activities involved in this appraisal is, very simply, to 
ensure that society is obtaining good value for money, 
either with respect to the resources that may be used to 
expand the capacity and improve the quality of the trans- 
port system, or with respect to the use which is made of 
the existing capacity. It is especially necessary to under- 
take a careful examination of the merits of transport in- 
frastructure projects, since the investment involved is 
often extremely long-lived. If errors are made, then 
society must live with them for an uncomfortably long 
time.” 

The focus of the book is primarily an economic one. 
It is mainly concerned with the examination of those 
impacts of projects and policies to which a monetary 
value can be attached. 

The author uses the term ‘‘appraisal’’ to cover two 
distinct activities, which may be labeled forecasting and 
evaluation; the latter covers the process by which bene- 
fits are estimated and the development of procedures 
for comparing benefits and costs. 

The author briefly outlines the main elements of the 
appraisal process, discusses the broad characteristics of 
the demand for transport, and shows how these charac- 
teristics have determined the way in which travel behav- 
ior is analyzed. He continues by describing the compo- 
nents of the forecasting process in more detail and 
shows how demand- and supply-side factors are brought 
together to provide the basic inputs for the benefit esti- 
mation process. 

The second part covers evaluation: development of 
the expression used to estimate benefits, the basis on 


which costs and benefits are compared, and certain prob- 
lems in evaluation. 

Finally, the author reviews the overall validity of the 
appraisal process in the light of the earlier discussion. 


Three New Manuals 
Available From ASTM 


Part 15 of the 1977 Annual Book of ASTM Standards on 
Road and Paving Materials; Bituminous Materials for High- 
way Construction; Waterproofing and Roofing and Pipe; 
Skid Resistance; Aggregates. 1104 pp. $34.00. 


Low-Temperature Properties of Bituminous Materials and 
Compacted Bituminous Paving Mixes. Special Technical 
Publication 628. 110 pp. $11.00. 


Dispersive Clays, Related Piping, and Erosion in Geo- 
technical Projects. Special Technical Publication 623. 
480 pp. $40.75. 


Copies of these publications are available from ASTM, 1916 Race 
Street, Philadelphia, Pennsylvania 19103. Orders from the United 
States, Canada, and Mexico should add 3 percent for shipping 
charges. Orders from other countries should add 5 percent for 
shipping charges. 
Part 15 of the 1977 Annual Book of ASTM Standards 
contains 241 standards, of which almost one-third are 
new, revised, or changed in status since the 1976 edition. 
Among the new standards are Test for Softening Point 
Pitches (Mettler Cup and Ball Method); Specification for 
Asphalt Shingles made from Glass Mat and Surfaced with 
Mineral Granules; Preparation of Bituminous Mixture 
Specimens for Dynamic Modulus Testing; Test for Dy- 
namic Modulus of Asphalt Mixtures; Specification for 
Preformed Polychloroprene Elastomeric Joint Seals for 
Bridges; Test for Thickness or Height of Compacted Bi- 
tuminous Paving Mixture Specimens; and Specification 
for Joint Sealant, Hot-Poured, Elastomeric, Jet-Fuel- 
Resistant Type, for Portland Cement Concrete Pave- 
ments. 

Low-Temperature Properties of Bituminous Mate- 
rials and Compacted Bituminous Paving Mixtures con- 29 
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tains some of the latest information on new research 
that has been conducted on the subject. The scope of 
the book is limited to test considerations below aver- 
age ambient temperatures. 

Three of the chapters are concerned with research 
into the low-temperature properties of asphalt binders. 
The other three chapters pertain to the low-temperature 
properties of asphalt-concrete pavements. 

The book should be valuable to pavement design and 
materials engineers, to materials producers, and to asphalt 
technologists concerned with low-temperature cracking 
problems of pavements constructed with bituminous ma- 
terials and mixtures. 


Dispersive Clays, Related Piping, and Erosion in Geo- - 


technical Projects contains a wide range of subject matter 
from concentrated laboratory studies by researchers to 
descriptions of problems with dam design and construc- 
tion by engineering practitioners, all related through the 
theme of dispersive clay erosion. 

The concentration of information on dispersive soils 
contained in this book should constitute the main single 
reference work on this subject for many years and should 
serve as a stimulus for needed future studies, leading to 
the improvement and standardization of tests for evalua- 
tion and identification of dispersive soils. 

Unanswered questions, contradictory opinions and 
data, and probably some fundamental errors, a situation 
considered inevitable by ASTM at the present early state 
of understanding this subject, are also included. The 
book is well illustrated, and each chapter is abstracted 
and key-word indexed. 


America’s Airline Industry: The Inside Story 


The Domestic Airline Industry. D. Daryl Wyckoff and 
David H. Maister. Lexington Books, 125 Spring Street, 
Lexington, Massachusetts 02173. 192 pp. $17.00. 


Approximately 360 000 people are directly involved in 
the operation of America’s domestic airlines, which carry 
89 percent of all passengers traveling by any commercial 
mode of intercity transport. In 1940, air transport ac- 
counted for 0.004 percent of intercity passenger miles; 
by 1975 the volume has grown to more than 10 percent. 

Air is the most expensive of the for-hire passenger 
modes; it cost an average of 4.7 cents/passenger-km 
(7.52 cents/passenger-mile) in 1974 compared with 2.7 
cents/passenger-km (4.41 cents/passenger-mile) for bus 
travel. 

D. Daryl Wyckoff, an associate professor at the Har- 
vard University School of Business Administration, and 
David H. Maister, an assistant professor in the Faculty 
of Commerce and Business Administration, University 
of British Columbia, provide these and other statistics 
in their new book, which is one of a series profiling sev- 
eral different industries. 

They outline the relative importance of air transport 


in domestic transportation, the structure of the air 
transport industry, the regulatory environment, and air- 
line cost structure. Chapters on competition and strat- 
egy, finance, and case histories are also included. 

Most interesting are the sections relating the histo- 
ries, advertising campaigns, and selection of equipment 
of lines such as Southwest, United Air Freight, Braniff, 
Flying Tiger, and Eastern. The book also describes the 
history and operations of the Federal Express Corpora- 
tion and the reservation system of CP Air, one of 
Canada’s two transcontinental lines. 


Concrete Structures: 
Repair, Waterproofing 
and Protection 


The Domestic 
Airline Industry 
Philip H. Perkins ganas! shes 


A WALSTED PRESS BOOK 


Lexington Books 


Caring for Concrete Structures 


Concrete Structures: Repair, Waterproofing, and Pro- 
tection. Philip H. Perkins. Halsted Press, a division of 
John Wiley and Sons, Inc., 605 Third Avenue, New 
York, N.Y. 10016. 302 pp. $27.50. 


“While there are examples of reinforced concrete struc- 
tures built toward the end of the nineteenth century and 
early part of the twentieth, concrete as a general con- 
structional material only began to be used on a large 
scale after the end of World War |. The military require- 
ments of World War || and the large development and 
rebuilding program that followed it established concrete 
as the major constructional material. Structures erected 
in the 1920s and 1930s are now between 40 and 50 
years old, which will be within the memory of many 
readers of this book,”’ says author Philip H. Perkins. 

“The use of a relatively new building material in- 
evitably brings problems that were not anticipated ini- 
tially, and disappointments are common,” he adds. 
“Reinforced concrete is no exception and, because of 
the increasing age of the early structures, the need for 
repair and renovation is increasing.” 

The book sets out the basic principles of repair to 
a wide range of building and civil engineering structures 
and gives detailed recommendations on how repairs 
should be carried out. The materials in general use for 
carrying out these repairs and the main factors causing 
and controlling the deterioration of concrete and other 
materials are covered. 

The author describes in detail the main effects of de- 
terioration in concrete building structures, how the vari- 


ous types of defects can be categorized, and the most ef- 
fective methods of repair. A section on the repair of 
fire-damaged buildings is included. 

The repair and waterproofing of concrete water- 
retaining and water-excluding structures, including tun- 
nels and pipelines, are described, and marine structures 
are dealt with, including a short section on the princi- 
ples of cathodic protection. The protection of concrete 
structures of all types from chemical attack from a wide 
range of chemical compounds under various conditions 
is covered in detail. These include structures holding 
chemically aggressive liquids as well as certain under- 
ground sewers and sewerage structures, which are subject 
to chemical attack. 


New Publications of the 
Transportation Research Board 


Air Sampling, Quality Control, and Concrete 

Subject areas: roadside development; cement and 
concrete; construction. Transportation Research Rec- 
ord 613, 66 pp., $3.20. 


Transit Facility Operations 
Subject area: urban transportation systems. Trans- 
portation Research Record 614, 37 pp., $2.00. 


Capacity and Measurement of Effectiveness 
Subject area: traffic measurements. Transportation 
Research Record 615, 61 pp., $2.80. 


Soil Mechanics: Rutting in Asphalt Pavements, 
Embankments on Varved Clays, and Foundations 

Subject areas: highway drainage; pavement design; 
bridge design; mechanics (earth mass). Transportation 
Research Record 616, 106 pp., $4.40. 


Social and Economic Factors in Transportation 
Planning 
Subject areas: transportation economics; urban 


To order Transportation Research Board publications 
check the appropriate box on this coupon and circle the 
number. If you wish to receive a copy of the catalog of 
TRB publications, check the first box. Payment must 
accompany orders totaling $7.50 or less, excluding 
handling and postage charges. Handling and postage 
charges are 5 percent for orders sent to addresses in the 
United States and Mexico and 10 percent for orders sent 
by surface mail to addresses in all other countries. Make 
checks payable to the Transportation Research Board. 
Mail to Transportation Research Board, 2101 Constitu- 
tion Avenue, N.W., Washington, D.C. 20418. 


Publications $ 
Name 


transportation administration; urban land use. Trans- 
portation Research Record 617, 72 pp., $3.20. 


Urban Transportation Alternatives: Evolution 
of Federal Policy 

Subject areas: urban transportation administration; 
urban transportation systems. Transportation Research 
Board Special Report 177, 38 pp., $2.00, 


Future of the National Highway Safety Program 
Subject area: highway safety. Transportation Re- 
search Board Special Report 178, 44 pp., $2.20. 


New NCHRP Publications 


Highway Noise Generation and Control 

Subject area: pavement design. National Coopera- 
tive Highway Research Program Report 173, 174 pp., 
$8.00. 


Highway Noise: A Design Guide for Prediction 
and Control 

Subject area: pavement design. National Coopera- 
tive Highway Research Program Report 174, 193 pp., 
$9.60. 


Freeway Lane Drops 

Subject areas: highway design; highway safety; traf- 
fic control and operations. National Cooperative High- 
way Research Program Report 175, 72 pp., $4.80. 


Staffing and Management for Social, Economic, 
and Environmental Impact Assessments 

Subject areas: transportation administration; per- 
sonnel management; urban transportation administra- 
tion. National Cooperative Highway Research Program 
Synthesis of Highway Practice 40, 43 pp., $4.00. 


Bridge Bearings 

Subject areas: rail transport; bridge design; construc- 
tion; maintenance, general. National Cooperative High- 
way Research Program Synthesis of Highway Practice 
41, 62 pp., $4.80. 


C Catalog of Publications 1977 (free) 
LJ Transportation Research News: 


(J) Annual Subscription 


OJ Transportation Research Record: 613 614 
615 616 617 
CJ Special Report V7 178 


LJ NCHRP Report 83 174 175 
CJ Synthesis of Highway Practice 40 41 


1) Single Copy No. 


Handling and postage $ 
Agency or affiliation 


Total amount pa 
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O Payment enclosed 
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These abstracts of recent articles, reports, and technical 
papers were selected for their general interest from those 
to be entered in the computer-based information storage 
and retrieval services that are accessible through the 
Transportation Research Board. They are similar in 
source and coverage to those formerly carried in the 
separate publication Transportation Research Abstracts. 
Some of the abstracts were obtained through informa- 
tion exchange agreement with organizations such as the 
National Technical Information Service (NTIS), the 
American Society of Civil Engineers (ASCE), the Ameri- 
can Society for Testing and Materials (ASTM), and the 
U.K. Transport and Road Research Laboratory (TRRL). 
Other abstracts were prepared by the author or taken 
from the document in which the article or report ap- 
peared. The source is indicated at the end of each ab- 
stract. Those that have no indication were prepared by 
TRB staff. To gain access to documents represented 

by these abstracts, those interested should contact the 
organization or publisher. Copies are not available from 
the Transportation Research Board. 


AIR TRANSPORTATION 


Study of Commuter Aircraft Design. T. L. Galloway. ASME 
Papers (American Society of Mechanical Engineers, 345 
East Forty-seventh Street, New York, N.Y. 10017), No. 
77-GT-36, March 1977, 12 pp. TRIS 157886. 
This paper investigates the impact of configuration considerations, 
mission requirements, and performance constraints on conceptual 
commuter aircraft designs. Emphasis is placed on direct compar- 
isons between turbofan and turboprop powered aircraft in the 
10 to 30-passenger class. The analysis is accomplished by using a 
computerized aircraft synthesis model that simulates the aircraft 
design and mission. The resulting conceptual aircraft are similar 
in size and performance regardless of engine type, but the 
turboprop offers more mission flexibility. El. 


Aviation Usage of Liquid Hydrogen Fuel: Prospects and Prob- 
lems. G. D. Brewer. International Journal of Hydrogen 
Energy (Pergamon Press, Inc., Maxwell House, Fairview Park, 
Elmsford, N.Y. 10523), Vol. 1, No. 1, 1976, pp. 65-69. 
TRIS 157885. 

If worldwide air transportation is to continue to grow as fore- 

cast, a fuel must be found to supplant petroleum-based ker- 

osene. The new fuel must be available universally without 
hazard to contro! by cartel and must meet fundamental re- 
quirements of economics, safety, performance, and environ- 
mental considerations. Hydrogen is found to provide this 
potential. The results of studies performed to investigate 

the feasibility, practicability, and potential advantages and 

disadvantages of using liquid hydrogen as fuel in both subsonic 

and supersonic commercial transport aircraft for initial opera- 
tion between 1990 and 2000 are discussed. El. 


TRANSPORTATION 
RESEARCH 


IFR Aircraft Handied Forecast By Air Route Traffic Control 
Center, Fisaal Years 1977-1988. Office of Aviation Policy, 
Federal Aviation Administration (400 Seventh Street, S.W., 
Washington, D.C. 20590), FAAA-AVP-76-13, Nov. 1976, 

54 pp.; available National Technical Information Service 
(Springfield, Va. 22161), AD-A035204/7ST. TRIS 154732. 

The report presents the forecasts of instrument flight rule air- 

craft handled by air route traffic control centers of the Federal 

Aviation Administration. It serves as a base for the FAA planning 

and budget process in determining future requirements for facili- 

ties, equipment, and personnel. The forecasts show that total 
aircraft handled will increase from 23.9 million in fiscal year 

1976 to 39.2 million in fiscal year 1988. These national total 

numbers along with those for the intervening years are broken 

down by FAA region and by each air route traffic control 

center in this report. NTIS. 


NAVAID Support of High-Altitude Area Navigation Routes. 

A. G. Halverson and F. B. Woodson. National Aviation 

Facilities Experimental Center (Federal Aviation Ad- 

ministration, Atlantic City, N.J.), FAA-NA-76-49, Feb. 

1977, 121 pp.; available National Technical Information 

Service (Springfield, Va. 22161), AD-A036388/7ST. 

TRIS 154306. 
A study was conducted to determine the capability of the 
present system of navigational aids (NAVAIDs) to support an 
area navigation (RNAV) route structure. Coverage contours 
for each NAVAID were derived through application of radio 
line-of-sight angles from the antenna to the surrounding terrain. 
A hypothetical high-altitude RNAV structure was tested against 
the coverage contours of the NAVAIDs currently used in the air- 
space at 18,000 feet and above. Each parent route and its related 
parallel offsets were checked for areas of excessive route width 
as well as for areas of noncoverage at a flight altitude of 18,000 
feet. Based on these results, it is concluded that the present 
NAVAID system will support a high-altitude RNAV route 
structure with only minor problems, principally in connection 
with route widths. But the extent of this problem depends on 
air traffic control requirements and the assumed cross-course 
navigational errors. With definite information regarding these 
factors, the methodology developed can be effectively used to 
isolate and identify specific NAVAID coverage problems. NTIS. 


CONSTRUCTION MATERIALS 
AND PRACTICES 


Revised Operations Guide for a Chemical Technique to Deter- 
mine Water_and Cement Content of Fresh Concrete. P. A. 
Howdyshell. U.S. Army Construction Engineering Research 
Laboratory (Post Office Box 4005, Champaign, III. 61820) , 
CERL-TR-M-212, April 1977, 35 pp.; available National 
Technical Information Service (Springfield, Va. 22161). 
TRIS 157264. 

In the CERL/K-V system described here, the water content is 

determined by chloride ion titration and the cement content by 

calcium titration. Extensive tests have proved the system to be 
rapid (15 min) and accurate enough for fresh concrete. For the 


system to be fieldworthy, it must be packaged in a small, port- 
able, self-contained unit that can be rapidly set up for use. 
This guide describes the capabilities (including its capability to 
estimate potential concrete strength), limitations, and accuracy 
of the system and details the required equipment, reagents, 
and procedures. A guide for analyzing test results and a de- 
scription of a mobile miniaturized field unit are presented. 


Corrosion Behavior of Galvanized Sheet in Relation to Varia- 
tion in Coating Thickness. C. E. Bird. Materials Perfor- 
mance (National Association of Corrosion Engineers, 2400 
West Loop South, Houston, Texas 77027), Vol. 16, No. 4, 
April 1977, pp. 14-16. TRIS 157260. 

Appearance of 5 percent red rust on commercial! galvanized steel 

at times shorter than the theoretical life of an equivalent thick- 

ness of pure zinc is the result of variations in coating thickness. 

Careful measurements showed that average thickness of 20 g/ 

yd? (0.7 oz/yd? or 16.5 g/m?) zinc was 20.3 um of 1.87 mils. 

The thin areas covered somewhat less than half of the total. 

Tests at seven sites of widely varying aggressiveness indicated 

there is no significant difference in the corrosion rate of gal- 

vanizing compared to pure zinc. Some evidence indicates that 
thickness variations are greater as coating thickness increases. 

Author. 


Investigation of Proprietary Admixtures. W. O. Tynes. Con- 
crete Laboratory, U.S. Army Engineer Waterways Experi- 
ment Station (Post Office Box 631, Vicksburg, Miss. 
39180). TRC-77-1, April 1977, 38 pp. TRIS 157262. 

Three special water-reducing admixtures for concrete were 

evaluated according to test method CRD-C 87-72. Tests were 

made to determine the effects of these admixtures on the 
properties of concrete. Air-entrained concrete mixtures were 
made with and without these admixtures. All three of the ad- 
mixtures permitted water reductions exceeding 15 percent. 

The admixtures met all the requirements of CRD-C 87-72 except 

for frost resistance. 


Evaluation of Drainage Pipe by Field Experimentation and 
Supplemental Laboratory Experimentation. R.W. Kinchen 
and others. Research and Development Section, Office of 
Highways, Louisiana Department of Transportation and 
Development (Post Office Box 44245, Capitol Station, 
Baton Rouge, La. 70804), FHWA-LA-101, Interim Report 1, 
March 1977, 52 pp.; available National Technical Informa- 
tion Service (Springfield, Va. 22161). TRIS 157263. 

The durability properties of coated and uncoated corrugated 

galvanized steel and aluminum drainage pipe in Louisiana were 

investigated. Some of the highly corrosive areas of the state 
make durability requirements of metal pipe as critical as 
strength requirements. Ten types of metal drainage pipes were 
installed at each of 10 locations in 1973. Test sites were 
selected based on geographical location and on the pH and 
electrical resistivity values of the soil and effluent. The types 

of culverts providing the best resistance to corrosion after 2 

years of field exposure are the asbestos-bonded asphalt-coated 

galvanized steel pipe and the polyethylene-coated galvanized 
steel pipe. This is the consensus of a panel who inspected the 
test culverts in the field and of a laboratory evaluation. All of 
the coatings are exhibiting one degree or another of distress 
in highly corrosive areas of the state. 


Spray Painting: Equipment and Techniques for Application of 
Vinyl Paints. A. Beitleman. U.S. Army Construction Engi- 
neering Research Laboratory (Post Office Box 4005, Cham- 
paign, III. 61820), CERL-TR-M-210, March 1977, 26 pp.; 
available National Technical Information Service (Spring- 
field, Va. 22161). TRIS 157265. 

This paper is intended to assist those involved with spray paint- 

ing to better understand both the equipment and techniques used 

in the application of vinyl paints. The basic components of both 
conventional atomization and airless atomization systems are 


discussed (including heated systems). Guidance is given on the 
application techniques found to be most effective when applying 
Corps of Engineers vinyl paints. The causes of some unsatisfac- 
tory painting results are given along with methods for correcting 
the problem. 


Filter Fabrics Can Cut Costs of River-Bank and Shore-Protection 
Structures. G. Dallaire. ASCE Civil Engineering (American 
Society of Civil Engineers, 345 East Forty-seventh Street, 
New York, N.Y. 10017), Vol. 47, No. 3, March 1977. TRIS 
156837. 

During the past decade, plastic filter fabrics have been increasingly 

used in shore-protection structures, riverbank protection schemes, 

and other areas where water comes into direct contact with soil. 

In a typical application described, the filter fabric is laid directly 

on top of the soil to be protected, and riprap, concrete blocks, 

or some other form of armor protection laid on top. The fabric 

prevents water from gouging out the soil from behind the armor, 

a process that would result in the inward collapse of the 

embankment-protection structure. A number of case histories 

explaining where and why the fabric was used and how well it 

has performed are presented. 


DESIGN OF FACILITIES 


An Investigation of the Estimated Fatigue Damage in Members 
of the 380-ft Main Span, Fraser River Bridge. J. W. Fisher 
and J. H. Daniels. American Railway Engineering Associa- 
tion Bulletin (American Railway Engineering Association, 
59 East Van Buren Street, Chicago, II!. 60605), Bulletin 
658, Vol. 77, pp. 577-597, June-July 1976. TRIS 144317. 

An analysis, which used a previously defined load spectrum, 

of the most highly stressed hangers and the stringers of the 

main 380-ft fixed span of the bridge has indicated that fatigue 
cracking can be expected. The method used to assess fatigue 
damage can be used on other bridges as well. The frequency 
and magnitude of force or moment can be estimated from 
traffic using the structure. To accurately assess the signifi- 
cance of the applied loads, a space frame analysis will normally 
be required for all structures. The behavior of truss spans can 
range from plane truss to space frame behavior with full con- 
tinuity. Hence, only field measurements of the stress critical 
components can determine the actual behavior and the ap- 
plicable analysis. In fatigue life evaluation, a 10 percent varia- 
tion in stress range can mean a 36 percent variation in permis- 
sible stress range cycles. Problems associated with the evalua- 
tion of fatigue damage of hanger connections at floor beams 
are also discussed. 


A Systems Approach to Construction of Recreational Area 
Facilities. Construction Engineering Research Laboratory 
(Post Office Box 4005, Champaign, III. 61820), Vols. 1 
and 2, March 1977, 194 pp. TRIS 157269. 

Performance specifications and two-step formal advertising 

procedures were used to obtain 78 industrialized sanitary 

facilities. This two-volume report describes the methodology 
followed during the course of this program, presents the doc- 
umentation details of each stage, sets forth the procurement 
guidelines and program implementation procedures, and 
presents the request for technical proposal, including the 
performance specification and the evaluation documentation. 

Several major technical advances were made in the program. 

The more important ones were the mass purchase and production 

of 78 identically constructed facilities and the treatment of the 

facility aesthetics. 


Conceptual Design of an Interactive Graphics Aided Design 
System. W. L. Crawford. Transportation Planning Division, 
Texas State Department of Highways and Public Trans- 
portation (Eleventh and Brazos, Austin, Texas 78701), DHT- 
1-19-75-520-1, Jan. 1977, 82 pp.; available National Tech- 
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nical Information Service (Springfield, Va. 22161). TRIS 

157285. 
The overall objective for the study is the development of a 
roadway design system using cathode ray tubes as an interface 
between the designer and the computer with emphasis on graphics 
input and output. Existing engineering design systems and 
specifically the roadway design system developed by the Texas 
Highway Department (now the State Department of Highways 
and Public Transportation) will be used as a base. In addition to 
the engineering design systems, the interactive graphics aided 
design system will use the digital geographic data base produced 
by the automated mapping system (also developed by the Texas 
Highway Department) for the base survey information. 


Steel Structures for Mass Transit. American lron and Steel 
Institute (1000 Sixteenth St., N.W., Washington, D.C. 
20036), 92 pp. TRIS 157210. : 

This manual, which is intended for the structural engineer, con- 

siders those facets of mass transit that affect aerial guideway 

design and discusses the interaction between the vehicle and the 
supporting structure. Aspects of vibration and passenger comfort 
are discussed in detail. The manual illustrates the difference in 
design technique required for some vehicles. Continuous spans 
are shown to have an advantage over simple spans for most guide- 
ways. The design of guideways for vehicle speeds in the range 

of 60 mph and less is generally found to be governed by stress 

rather than by stiffness. The opposite is true for speeds in the 

range of 150 mph and greater. The relation between guideway 
surface roughness and passenger comfort is discussed. Tables are 
presented in which systems with similar requirements are grouped 
to facilitate the study of aerial structures by class rather than by 
individual system. Gross weight and velocity were chosen as the 
elements needed to define a class. Dynamic studies and design 
examples are described that are based upon 3 hypothetical ve- 

hicles having weights of 10, 25, and 60 k. 


ECONOMICS 


Rail Transit System Cost Study. T. K. Dyer and others. Thomas 
K. Dyer, Inc. (1762 Massachusetts Avenue, Lexington, Mass. 
02173), DOT-TSC-UMTA-75-22, March 1977, 122 pp.; avail- 
able National Technical Information Service (Springfield, 

Va. 22161). TRIS 157207. 

The Transportation Systems Center serves as systems manager 

for the Rail Supporting Technology Program of the Urban Mass 

Transportation Administration. One task under this program has 

been to assess the cost of constructing, operating, and maintaining 

three kinds of urban rail systems: light rail, rail rapid, and com- 
muter rail. Cost data from several North American and European 
transit authorities were collected and analyzed. These data, 
together with recent experience of the consultant in several transit 
construction projects, served as the basis of the cost projections. 

Factors influencing appreciable cost variations in construction and 

operations were reviewed and included as criteria for cost projec- 

tions. 


ENERGY 


Auto Occupancy Parameter Variations. R.J. Benke and R.A. 
Sjoberg. Traffic Engineering (Institute of Transportation 
Engineers, 1815 North Fort Myer Drive, Suite 905, Arlington, 
Va. 22209), Vol. 47, No. 3, March 1977, pp. 21-27. TRIS 
UPI. 

Studies in Minnesota show that the seasonal variations in auto- 

mobile occupancy observed in 1974 were due to energy shortages 

and that 1975 data variations were significant only at a 90 percent 
confidence level, suggesting that real differences must be assumed 
to exist until proved otherwise. The inconclusive results suggest 
the need for further studies to accurately determine the nature of 
seasonal changes. The studies showed that car pooling increased 


significantly in 1973 and 1974 and that the influence of the energy 
shortage did not continue beyond 1974. Significant differences 
occur in automobile occupancy at different subareas of a cor- 
ridor, and such variations could be used to pinpoint special focus 
areas for promoting car pooling or preferential treatments. Auto- 
mobile occupancy varies significantly from day to day. Individual 
site variations may not follow the area pattern. Car-pool promo- 
tion efforts have not generated measurable increases in occupancy 
rates. The study parameters and the data sources are described, 
and details are given of the sampling procedure and the statistical 
design. 


Fuel Consumption on Roads With Interrupted Traffic Flow. 

N. S. Srinivasan and others. India Central Road Research 

Institute (Okhla, Delhi, India), Road Research Papers, No. 

ile), UAKsfor, Winks, Weyl 
This paper seeks to investigate the influence of speed character- 
istics, such as travel time and travel speed, sum of speed changes, 
and frequency of speed variations, on fuel consumption on roads 
with saturated traffic flow conditions. Factors other than traffic 
flow are sought to be kept constant excluding roads with free- 
flow patterns of traffic and by not attempting to correlate fuel 
consumption with roadway features or vehicle or driver charac- 
teristics. The field data were obtained from those selected roads 
in Delhi that conform to the norms set forth in the objectives of 
study. Travel speed, speed variations, and frequency of speed 
changes and corresponding fuel consumption figures were col- 
lected by using a fifth-wheel device, graphic recorder, and 
“netrometa.’’ The analyzed data reveal that the sum as well as 
frequency of speed changes do not have an influence on fuel con- 
sumption and that travel time and travel speed can be a good 
predictor of fuel consumption. The regression technique showed 
that as travel time per kilometer increases fuel consumption for 
the same distance also increases linearly. Models relating fuel 
with travel time and fuel with travel speed have been evolved. 
These models can be used to predict fuel consumption on the 
basis of observed or Known travel time or travel speed within an 
error of 0.015 liters/km. 


Energy and Economic Impacts of Projected Freight Transporta- 
tion Improvements. R.H. Leilich and others. Peat, Marwick, 
Mitchell and Company (Washington, D.C.); Transportation 
Systems Center, U.S. Department of Transportation (Cam- 
bridge, Mass. 02142), DOT-TSC-OST-76-61, May 1977, 448 
pp.; available National Technical Information Service, 
(Springfield, Va. 22161). TRIS 157703. 

This study examines current and future energy impacts for each 

freight mode by commodity and, in many cases, by vehicle types. 

It also discusses potential economic impacts of these anticipated 

changes. The study is limited to intercity freight movements of 

both private and for-hire carriers. The study includes a deter- 
mination of base cases for 1972, 1980, and 1985 for use in 
evaluating operational and technological impacts by 1980 and 

1985 for an industry change (likely to be implemented by in- 

dustry on its own) and the government influence (that could 

accelerate changes by changing economic and regulatory pol- 
icies). Much of the data and findings contained in this study 
represent original research but rely on a relatively incomplete 
national data base. The report discusses in detail operational 
and technological changes that will have energy and economic 
impacts on each of the freight modes included in the report. 

Greater emphasis was given to intercity freight transportation 

by truck and railroad; less emphasis was placed on freight 

movements on inland, coastal, and Great Lakes waterways and 
by pipeline and air. 


Supply of Liquefied Natural Gas to the Northeast. G. R. Bray 
and others. Northeast Energy Perspective Study (Brook- 
haven National Laboratory, Upton, N.Y. 11973), BNL 
50556, April 1976, pp. 19-21; available National Technical 
Information Service (Springfield, Va. 22161). TRIS 156831. 

This study identifies some of the information that will be neces- 


sary to define the optimum role of liquefied natural gas (LNG) 
relative to other sources of energy for the northeastern region of 
the United States. Included in the study are a collection, analysis, 
and presentation of significant information dealing with the im- 
portation of LNG. The primary effort of this study was directed 
at defining the availability, projected costs, and projected schedule 
for obtaining imports of LNG. The projected schedule includes 
estimates of time require to obtain approvals of regulatory bodies 
and the time required for engineering, procurement, and construc- 
tion of the necessary facilities. Also considered in the study were 


site-selection criteria for an LNG receiving terminal and the elements 


of an environmental impact summary. 


ENVIRONMENT 


Surveillance of the Environmental Effects of a Highway Facility 
by Remote Sensing: A State of the Art. Research and De- 
velopment Division, Ontario Ministry of Transportation and 
Communications (1201 Wilson Avenue, Downsview, Ontario 
M3M 1J8, Canada), RR209, Jan. 1977, 74 pp. TRIS 157284. 

This report documents the state of the art of remote sensing as 

applied to the detection and monitoring of changes in the environ- 

ment caused by the construction and subsequent use of a new 
highway facility. Compilation of this report is based on a review 
of the most recent and relevant literature and interviews with 
users and researchers in Canada and the United States. The ap- 
proaches to environmental (biophysical) effects of a highway 
facility are reviewed, and a discussion is presented on remote- 
sensing systems and the detectability of environmental effects by 
remote-sensing techniques. The report also contains a program 
design to inventory parameters and to monitor construction ac- 
tivities and the long-term effects of a highway facility. 


Impact of Noise on People. Office of Environmental Quality, 
Federal Aviation Administration, U.S. Department of Trans- 
portation (400 Seventh Street, S.W., Washington, D.C. 20590) 
May 1977, 38 pp. TRIS 157270. 

This brochure, which presents aircraft noise indexes, information 

on human response to noise, and criteria for land use controls, 

describes hearing damage and occupational health standards for 
noise. Measurable physical characteristics (intensity, frequency 
content, sound pressure) that determine how people perceive 
loudness are discussed, and the factors that determine emotional 
response are listed. Comparative noise levels showing typical deci- 

bel values encountered in daily life and industry are tabulated. A 

table is presented that summarizes the relation between various 

indicators of community annoyance and several cumulative noise 
indexes. It also illustrates the point that a valid indicator of noise 

impact is the changing percentage of population associated with a 

given response. The noise levels requisite to protect public health 

and welfare with an adequate margin of safety are summarized, 
and important facts related to temporary auditory threshold 
shifts (temporary hearing loss) are noted. 


GOODS MOVEMENT 


Analysis of Goods Deliveries to a Semi-Pedestrianised Shopping 
Street. Department of Civil Engineering, School of Advanced 
Studies in Engineering, Newcastle Upon-Tyne University 
(Newcastle Upon-Tyne, NE17RU, England), Working Paper 
22, Oct. 1976, 128 pp. TRIS 157283. 

In August 1975, a survey was carried Out to investigate the nature 

and scope of all goods movements in a semipedestrianized street 

in the city center of Newcastle. In addition, all shopkeepers in the 

street were asked for information concerning the delivery of goods 

to their premises. The results of these studies are presented and 
compared with the results of previous surveys elsewhere. Dif- 
ferences in the results are examined critically. The possibility of 
complete pedestrianization of the street is looked at, and the role 
of local authorities in controlling the movement of heavy goods 


vehicles in towns is discussed. Finally an analysis of the delivery 
of individual commodities to retail premises is given, which is 
more detailed than has so far been reported. Author. 


HIGHWAY OPERATIONS AND SAFETY 


Pavement Width Standards for Rural Two-Lane Highways. P. 
Shannon and A. Stanley. Idaho Department of Transporta- 
tion (3211 State Street, Boise, Idaho 83707), Research Proj- 
ect 80, Dec. 1976, 24 pp. TRIS 157267. 

This report summarizes statistical and economic investigations of 

traffic accident records from selected rural two-lane highways in 

Idaho and Washington. The primary area of concern is the rela- 

tion among construction costs, maintenance costs, and accident 

costs as related to paved width. Results are compared with the 

minimum paved widths currently specified by the Idaho Divi- 

sion of Highways. The only configuration of interest is full- 

width roadway paving or paving that covers both driving lane 
and shoulder. The structural section of the shoulder is as- 
sumed to be the same as that of the travel lane. 


Development of Guidelines for the Application of Continuous 
Two-Way Left-Turn Median Lanes. A. Z. Nemeth. Engi- 
neering Experiment Station, Ohio State University (2070 
Neil Avenue, Columbus, Ohio 43210), Ohio-DOT-09-76, 
July 1976, 205 pp.; available National Technical Informa- 
tion Service (Springfield, Va. 22161). TRIS 157281. 

The objectives of this research project were to synthesize exist- 

ing information on continuous two-way left-turn median lanes 

and to conduct before-and-after studies to evaluate the effec- 
tiveness of such lanes as an access-control measure. Recom- 
mendations were to be prepared for the traffic engineer con- 
cerned with the evaluation of a situation in which this type of 
lane is a potential solution for the existing capacity and safety 
problems. The research approach included studies in three 
distinct areas: literature review, nationwide expert opinion 
survey, and before-and-after field studies. In addition, a small- 
scale simulation study was conducted. Both the literature re- 
view and the survey indicated that these lanes work well in 
spite of a wide variety of methods of signing and marking. 

There is a uniform agreement that the lanes have excellent 

safety records; head-on collisions in the lane are extremely rare. 

The before-and-after studies demonstrated that the effectiveness 

of the lanes and public reaction depend on proper engineering. 

A step-by-step decision-making strategy has been developed for 

the application of two-way left-turn median lanes. 


Optimal Sample Size of Roadside-Interview Origin-Destination 
Surveys. J.J. Hajek. Systems Research and Development 
Branch, Ontario Ministry of Transportation and Communica- 
tions (Downsview, Ontario, Canada M3M 1J8) RR 208, Jan. 
1977, 22 pp. TRIS 157282. 

The objective of this study was to establish an optimal sample 

size for roadside-interview origin-destination (O-D) surveys for 

various conditions and to investigate the cost effectiveness of O-D 

surveys and means to improve it. Three representative survey 

locations were selected: a major intercity and international route, 

a busy intercity route with commuter traffic, and a rural highway 

with local agricultural traffic. The study examined the effect of 

variables such as sample size, sampling technique, survey location, 
and trip purpose on sampling error for trips involving personal 
vehicles. It appears that the theoretical sampling errors provide 

a good estimate of the magnitude and probable distribution of 

observed sampling errors and may be used for the selection of 

field sampling rates to achieve a desired survey accuracy. The 
significance of sampling errors was evaluated in view of the mag- 
nitudes of other errors common in the transportation planning 
process. Fifty percent bidirectional sampling over a 12-h period 
is recommended for models used mainly as predictors of future 
traffic patterns. On the other hand, 5 to 10 percent bidirectional 
interviewing is probably sufficient if the model objective is mainly 
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educational, permitting decision makers to appreciate the com- 
plex relation between transportation and land use and the prob- 
able consequences of alternative policies. The cost effectiveness 
of roadside-interview O-D surveys was evaluated by calculating 
the marginal costs of improving the total inventory phase error 
by making improvements in sampling error and factoring error. 
In general, it appears that the extension of the 12-h survey period 
is usually more cost effective than an increase in sampling rate 
during the 12-h period. 


Comparison of Legibility Potential of Reflective Sign Components. 


W. C. Richardson. Bureau of Traffic, Ohio Department of 

Transportation (450 East Town Street, Columbus, Ohio 

43215), July 1976, 20 pp. TRIS 157215. 
Legibility of new reflective signs made from representative com- 
binations of background and legend components was estimated 
in a quasi-natural environment by measuring subjects’ ability to 
resolve elements of a test pattern applied uniformly to each sign. 
Silkscreened signs and freeway guide signs with demountable copy 
were treated in separate full-scale, controlled experiments. Sign 
performance in both cases was usually better than 1 arc minute 
resolution, with an experimental precision of 0.1 arc minute. 
Variation among brands in the silkscreened group was almost 
negligible despite the range of sign luminance obtained. The free- 
way signs showed generally better performance than the others. 
Unit reflector legend was superior to cutout legend against any 
background. Reflective backgrounds performed slightly better at 
high levels of illumination than at low levels. Nonreflective back- 
grounds performed better at low levels of illumination than at high 
levels. Cost projections based on current materials prices and an 
assumed longer life for high-intensity sheet revealed that even a 
conservatively estimated 10 percent rate of sign destruction by 
vandalism and crashes would eradicate and even reverse expected 
savings arising out of conversion from engineer grade to high- 
intensity sheet. Author. 


State Laws Allowing Drivers to Turn on Red Lights. National 
Highway Traffic Safety Administration, U.S. Department of 
Transportation (400 Seventh Street, S.W., Washington, D.C. 
20590) Vol. 6, No. 1, Jan. 1977, 29 pp. TRIS 157214. 

The laws of 49 states that allow drivers to turn on a steady red 

light and those of two jurisdictions that do not have a comparable 

rule are reviewed, and important details about these laws are dis- 
cussed. States differ as to when drivers may turn on a steady red 
light. It is suggested that state legislatures should adopt the same 
rules for red lights as the best and most economical way of en- 
suring safe driving for both local and out-of-state highway users. 

It has been found that state legislatures respond favorably and 

quickly when a need for action is documented. The study also 

found that some laws are poorly drafted and do not protect the 
rights of pedestrians. Locations that permit a turn on red with- 
out stopping should be watched. The report discusses aspects 
such as the duty to stop before turning, the duties of turning 
motorists to yield, and the types of turns allowed in various 
states. The prohibition of turns, pedestrian crossing on red, and 
cautious intersection entry are also discussed. 


The Development and Evaluation of a Real-Time Computerized 
Traffic Control Strategy. Department of Roads and Traffic 
(Thirtieth Floor, 401 Bay St., Toronto, Ontario M5H DNCAN) 
Vol. 3, Nov. 1976,91 pp. TRIS 157213. 

A real-time optimization program for traffic computer systems 

was developed, and the effectiveness of the mathematical algo- 

rithm was evaluated by means of an on-street implementation 
test. The program was designed to predict vehicular patterns 
based on a combination of real-time traffic data from remote 
sensors and historical data. The program was also designed to 
optimize (based on the predicted design patterns) signal timing 
parameters in a real-world environment. The study demon- 
strated the potential and usefulness of the program. Its applica- 
tion in traffic signal control could produce significant improve- 
ment in traffic flow conditions over fixed-time control, pro- 


vided it is used correctly and selectively. The reasons for favoring — 
the program are discussed. The field tests indicated that the 
central area performance of the program surpassed that of the 
existing signal plans, but the settings were much less effective in 
the suburban area. Characteristics of the suburban area that ex- 
aggerated the weaknesses of this version of the program are dis- 
cussed. 


State of the Art in High-Mast Lighting. D. D. Sullivan. Lighting 
Design and Application (Illuminating Engineering Society, 
343 East Forty-seventh Street, New York, N.Y. 10017), Vol. 
6, No. 12, Dec. 1976, pp. 9-11. TRIS 147507. 

High-mast lighting is lighting equipment that is mounted 80 ft 

or more above the area being lighted. It offers advantages that 

conventional systems cannot match. Several beam elevations 
and asymmetric distribution patterns are used to excellent ad- 
vantage in high-mast lighting. Asymmetric equipment using 

vertical lamps and refractors provides an exceptionally good mix 

of utilization, system brightness, and uniformity of illumination. 

The problem of maintenance of high-mast lighting systems is 

considered, and it is noted that one of the better approaches is 

that of bringing the lights to the ground for maintenance. Brief 
comments are made on the applications of high-mast lighting in 
fields other than highway lighting. 


Optimal Control of Isolated Traffic Signals. K. L. Bang and L. E. 
Nilsson. Proceedings of Eighth ARRB Conference, University 
of Western Australia, Aug. 23-27, 1976, Session 22, pp. 16- 
24. TRIS 148443. 
The purpose of this study was to develop and test better methods 
for traffic detection. A control strategy known as Traffic Opti- 
mization Logic calculates at regular intervals whether the prevail- 
ing phase should be extended. This is based on short-term pre- 
dictions of the resulting benefit and disbenefit to the different 
categories of traffic in the intersection. The strategy was tested 
and compared with conventional fixed-time and vehicle-actuated 
control, with or without bus priority, by means of simulation 
and field experiments. Results from both tests showed that the 
strategy could decrease average delay by 25 percent for vehicles 
and 40 percent for buses as compared with vehicle-activated con- 
trol. Cost-benefit analysis showed that the strategy was cost 
effective even when only the benefits of reduced gasoline con- 
sumption were considered. In some cases it was cost effective 
even when only the gasoline reduction for the buses was con- 
sidered. Author. 


An Observational Study of Driver Behavior at Signalized Railroad 
Crossings. G.J.S. Wilde, L. J. Cake, and M. C. McCarthy. 
Canadian Institute of Guided Ground Transport (Queen’s 
University, Kingston, Ontario K7L 3N6, Canada), Vol. 78, 
No. 660, Nov. 1975, 166 pp. TRIS 134300. 

Observation of 2,344 cars and trucks at six Ontario grade cross- 

ings showed that high potential for accident is due primarily to 

the great variability in vehicles, track configuration, and signal 
duration. A sequential and standardized warning signal system 
is suggested as being unambiguous in that it clearly indicates the 
specific course of action and reduces the decisional uncertainty 

of motorists to a minimum. Other changes suggested include a 

standardized crossing surface, emergency sirens on trains, and 

slight alteration in the basic warning signal system in proximity 
to train stations. Further research plans are also indicated. 


MAINTENANCE 


Modification of Kentucky’s Adequacy-Rating Techniques. C. V. 
Zegeer and R. L. Rizenbergs. Division of Research, Bureau of 
Highways, Kentucky Department of Transportation (533 
South Limestone, Lexington, Ky. 40508), No. 459, Nov. 
1976, 88 pp. TRIS 157266. 

The purpose of this study was to evaluate Kentucky's adequacy- 

rating methods and procedures and to recommend improvements. 


Although the rating procedures used by planning engineers in the 
highway districts were found to be reliable and consistent, several 

t changes are recommended. Additions include credits for accident 
analysis for urban and rural sections, traffic contro! devices for 
urban areas, and traffic safety features for bridges. Skid- 
resistance evaluation was changed from a subjective rating toa 
measured value. Points assigned to the various rating elements 
have been revised, and adjustment factors have been eliminated. 
Rate-quality control techniques are recommended for identifying 
hazardous highway sections. Charts, graphs, and figures used in 
the rating process have been updated to meet 1976 design stan- 
dards. Mileposts were located and recorded for all bridges and 
highway sections. The use of bridge inspectors’ data was recom- 
mended in place of data obtained from more cursory inspections 
made by district planning engineers. A procedure to input data 
from the master file for the computation of bridge ratings was 
prepared. Computerization of data handling is recommended to 
improve efficiency and minimize errors. A computer printout that 
would include print values of each rating element as well as the 
final rating of each bridge and highway section is proposed. The 
printout would include mileposts, reference points, and federal- 
aid route numbers. 


An Engineering Study on the Emulsification of Immiscible 
Noxious Liquids Discharged Into the Marine Environment by 
Chemical Tankers. D. A. Taylor and others. Daedalean As- 
sociates, Inc. (15110 Federick Road, Woodbine, Md. 21797), 
USCG-M-5-77, Jan. 1977, 65 pp.; available National Technical 
Information Service (Springfield, Va. 22161), AD-A034689/ 
OSiieeLRIS.1515173: 

Annex II of the 1973 IMCO Marine Pollution Convention limits 

the wake concentration of certain noxious substances discharged 

by chemical tankers. Emulsification before discharge was con- 
sidered as a means of ensuring the proper dispersion of immiscible 
noxious substances. This study reviews the theory of emulsifica- 
tion and examines specific types of commercially available me- 
chanical emulsifiers. The various mechanical emulsifiers are eval- 

uated on the basis of applicability to IMCO category B and C 

products, stability of the emulsions formed, chemical concentra- 

tion limitations, capacity limitations, feasibility for use in ex- 
plosive environments, reliability and maintainability, and operat- 
ing and capital costs. This evaluation indicates that cavitating jet 
emulsification equipment is best suited for this application. Rec- 
ommended locations on a typical chemical tanker for the emul- 
sifier, discharge lines, and necessary piping are given. Finally, 
recommendations concerning design data for implementation of 
the emulsification system are presented. 


PUBLIC URBAN TRANSPORTATION 


Paratransit in the Family of Transit Services. Task Force on Para- 
transit, American Public Transit Association. Transit Journal 


(American Public Transit Association, 1100 Seventeenth Street, 


N.W., Washington, D.C. 20036), Vol. 2, No. 2, May 1976, pp. 
5-26. TRIS 135928. 
The need is indicated for a mixture of conventional transit and 
paratransit to provide a family of services that can be designed to 


fit the market needs of different portions of the urban community. 


In rural America and areas of exurban development, paratransit 
may be the only form of transit. Establishing paratransit service 
will require new approaches to the organization of the manage- 
ment of public transportation services in a region. Coordination 
is critical to the achievement of maximum benefits from the 
transportation system. This is most effectively accomplished 
if a single agency is responsible for all service types. The transit 
agency’s role in planning for paratransit is examined. Planning 
must be preceded by local feasibility studies, which must eval- 
uate the benefits and negative results of such service and the im- 
pact of paratransit operations on the rest of the transportation 
system. The observation is made that, if paratransit produces 
sufficient public benefit, the use of public funds to supplement 


user charges is justified. Constraints to implementation of 
paratransit are examined, and the fragmentation of the funding 
process is considered one of the greatest constraints. Para- 
transit performance to date is reviewed, and various paratransit 
concepts are outlined in an appendix. 


A Transit Planning Methodology for Small Cities. H.S. Chadda 
and T. E. Mulinazzi. Transit Journal (American Public Transit 
Association, 1100 Seventh Street N.W., Washington, D.C. 
20036), Vol. 3, No. 2, Spring 1977, pp. 19-40. TRIS 157255. 

This article reviews the type and range of transit most effective in 

a small city and outlines a regression model that can bea starting 

point for ridership estimation. The transit system must be flexible 

and capable of expanding to accommodate the additional rider- 
ship that will be generated after a period of operation. Travel 
forecasts and continual monitoring of the operation are essential. 

A route-selection process is discussed, and comments are made on 

scheduling. The fare structure and fare plans should be demand 

oriented, logical and based on rational criteria, easy to remember, 
simple, and preferably unistructured and have minimum or no 
transfer charge. Factors affecting the fleet size determination are 
discussed. Practical aspects of transit planning methodology are 
reviewed, and the use of a successive overlay technique for ex- 
amining proposed route configurations is outlined. Selection of the 
final transit system is based on economic analysis and the evalua- 
tion of various elements such as fleet size, vehicle mix, scheduling, 
fare structure, and fare plans. Community goals are also important 
to the evaluation process. 


Increased Transportation Efficiency Through Ridesharing: The 
Brokerage Approach. F.W. Davis and others. Transportation 
Center, University of Tennessee (Knoxville, Tenn. 37916), 
Rept. DOT-TST-77-36, June 1976, 228 pp.; available National 
Technical Information Service (Springfield, Va. 22161). TRIS 
157276. 

Ride sharing is the process of improving transportation efficiency 

by increasing vehicle occupancy. Brokerage is the process by 

which ride sharing is promoted, coordinated, and implemented. 

Brokerage is built on the concept of matching specific individual 

needs with a broad array of transportation services. This report 

defines the brokerage concept, describes benefits, assesses market 
potential, describes mechanisms for determining needs, outlines 
methodology for comparing costs of alternative types of service, 
identifies institutional barriers to program implementation, and 
develops strategies for increasing ride sharing. 


Transit Delay Reduction Technical Study. Traffic and Trans- 
portation Division, Seattle Engineering Department (600 
Fourth Street, Seattle, Wash. 98104), Phase 1, Report on 
Transit Operational Movements, Aug. 1976, 44 pp. TRIS 
157209. 

Operating problems experienced by transit buses in Seattle were 

analyzed, and feasible improvements were developed. Express 

and local bus services were studied to evaluate alternative routes 
and to identify problem locations. Analyses of available origin 
and destination data indicated that the number of CBD pas- 
sengers would justify 11 more express buses during the peak 
period. The selection of the best express bus corridor depended 
on the fastest and best transit route within the CBD. Operating 
problems of the local bus service within the corridor were studied 
to identify the location that provided the most reduction in 
transit delay. The locations of transit bus delay problems were 
studied for potential traffic engineering solutions. Recommended 
improvement projects were assigned priorities, and preliminary 
cost estimates were prepared. 


RAIL TRANSPORTATION 


Conference Proceedings: America’s Freight System in the 80's 
and 90's... But How to Get There? R. E. Coulombre. Trans- 
portation Systems Center; Office of the Secretary; Office of 37 
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the Assistant Secretary for Systems Development and Tech- 
nology; Office of Research and Development Policy, Office 
of Policy and Program Development; Federal Railroad Ad- 
ministration, U.S. Department of Transportation (Washing- 
ton, D.C. 20590), June 1977, 193 pp.; available National 
Technical Information Service (Springfield, Va. 22161). 
TRIS 157227, 
The conference focused primarily on future technology needs, 
opportunities, and priorities in the context of major long-range 
economic and social concerns. The conference stressed long- 
range technological needs in intercity freight, high profitability, 
high-payoff areas, need for more technological research and ap- 
plication, and ways of overcoming economic and institutional 
barriers to technological development. The speeches, remarks, 
and papers of the conference participants appear in this docu- 
ment. 


Proceedings of the Regional Rail Planning Seminars, Fall 1976. 
Council of State Governments (Lexington, Kentucky); Office 
of State Assistance Programs, Federal Railroad Administra- 
tion, U.S. Department of Transportation (Washington, D.C. 
20590), FRA-RFA-77-01, April 1977, 165 pp.; available 
National Technical Information Service (Springfield, Va. 
22161) Sali IS 72208 

This document is a compilation of papers, talks, and presenta- 

tions made at five seminars held in each region of the Federal 

Railroad Administration during the fall of 1976. The first four 

seminars were designed to inform those states eligible for federal 

assistance under section 803 of the Railroad Revitalization and 

Regulatory Reform Act of 1976 about this new program and to 

inform them about other federal rail-planning activities under 

way in a number of agencies. Evening workshops for state rail 
planners were programmed to give registrants an opportunity to 
question the federal speakers concerning practical details about 
the program. The last seminar was designed to examine the 
progress of the Title |V program of the Regional Rail Reorgani- 
zation Act of 1973 and to project the future course of the rail 
service planning and assistance programs in the 17-state North- 
east and Midwest Region. To accomplish this, panels of speakers 
examined the rail-planning process in relation to the experience 

in this region, and regional railroad speakers discussed the im- 

pacts these programs have had. Other speakers provided infor- 

mation on several ongoing federal studies concerning national 
rail planning and on the Northeast Corridor Project. 


Tenth and Final Report on the High Speed Ground Transportation 
Act of 1965. Office of Research and Development, Federal 
Railroad Administration (Washington, D.C. 20590), FRA/ 
ORD-77/27, May 1977, 117 pp.; available National Technical 
Information Service (Springfield, Va. 22161). TRIS 157219. 

More than 400 reports were produced on railroad and advanced 

systems since the High Speed Ground Transportation Act was 

signed in 1965. Major accomplishments of the program include 

(a) creation of continuing federal research and development in 

railroad technology, (b) establishment of the Transportation 

Test Center, (c) demonstration that quality rail passenger service 

will be used in this country, (d) demonstration of system per- 

formance and preparation of cost estimates for the Northeast 

Corridor multimodal regional transportation study, (e) develop- 

ment of data processing of rail passenger statistics now used by 

Amtrak, (f) conception of Auto Train, (g) initiation of railroad 

track dynamics research (the first scientific investigation of track 

in more than 30 years), (h) construction of the Rail Dynamics 

Laboratory, (i) development of automated track geometry in- 

spection, (j) advancement of linear electric motor technology, 

(k) expansion of knowledge of magnetic levitation, (I) analysis 

of the dynamics of air cushion levitation, and (m) exploration of 

the ram air cushion. The U.S. Department of Transportation 
should continue to follow research on tracked-levitated vehicles 
and advanced technology as an option for high-density, short- 
haul routes as future needs develop for intercity Passenger sys- 
tems. 


Rail Transport Research Needs. Transportation Research Board, 
National Academy of Sciences (2101 Constitution Avenue, 
Washington, D.C. 20418), Special Report 174, 1977,77 pp. 
$3.60. TRIS 157218. 

The Transportation Research Board undertook this study at the 

request of the Federal Railroad Administration and Association 

of American Railroads to develop a comprehensive framework 

for a coordinated national research effort by industry and 

government and to suggest priorities. The goal would be a re- 

search program of maximum assistance in improving the per- 
formance and viability of the rail industry and the decision- 
making processes of those involved with rail transport. Chapters 
discuss the problems external and internal that affect the in- 
dustry: Environment for Rail Transport; Private and Public Roles 
in Rail Transport; Transport Policy Problems; Regulatory Prob- 
lems; National Transportation Problems; Finance; Marketing; Cost- 
ing; Personnel and Human Factors; Organization; Operations; Plant 
and Equipment; Management Information and Control Systems. 

The final two chapters discuss research and development strategy. 

New programs should be built on programs now under way in 

government and industry, augmenting rather than replacing 

present efforts. The conclusion is that survival issues for the rail 
industry are concentrated in management and planning. Although — 
technological research is recommended, cost reduction, improved 
service to shippers, and more effective marketing are keys to sur- 

vival and health. 


Improvement of the Effectiveness of Motorist Warnings at 
Railroad-Highway Grade Crossings. J. B. Hopkins and E. 
White. Transportation Systems Center (Cambridge, Mass. 
02142) and Federal Railroad Administration, U.S. Depart- 
ment of Transportation (Washington, D.C. 20590), FRA-ORD- 
77/07, Feb. 1977, 96 pp.; available National Technical Infor- 
mation Service (Springfield, Va. 22161). TRIS 156867. 

Flashing red incandescent lamps have formed the primary motorist 

warning device at grade crossings for several decades, in spite of 

technical constraints that inherently limit the overall effective- 
ness possible. Tightly focused beams, necessary to obtain high in- \ 
tensity at low-power consumption, make perceived brightness 
highly dependent on precise alignment, which is difficult to 
achieve and expensive to maintain. In this report an examination 
of appropriate literature and existing standards reveals preliminary 
requirements of function and desirable qualities for such motorist 
warnings. A consideration of relevant lighting technology shows 
that significant improvement is possible through the use of xenon 
flash lamps in standard crossing mountings. The quiet flash of the 
xenon unit appears to be more effective and deviates little from 
the applicable standards, what motorists are used to, and con- 
ventional equipment. This study includes a discussion of optimal 
specifications, relevant technology, field tests, and related topics 
including system credibility and the use of highway traffic signals. 


SOCIAL AND HUMAN FACTORS 


Transportation and Poverty: A Selected Bibliography. L.M. 
Rea. Council of Planning Libraries (Post Office Box 229, 
Monticello, Ill. 61856), Exchange Bibliography 1237, March 
1977,8 pp. TRIS 156129. 

The references cited here, which cover the period between 1968 

and 1976, focus primarily on the transportation needs and atti- 

tudes of welfare recipients in Syracuse, New York, on the trans- 
portation behavior of the poor, and on the overall planning pro- 
cess. The articles emphasize that the attitudes and preferences 

of certain poverty groups have often been neglected in trans- 

portation analyses, and effort should be exerted to determine which 

groups have been overlooked and to incorporate their needs into 
the transportation planning process. The bibliography cites some 
of the most salient papers presented at the 1968 Conference on 

Transportation and Poverty, which identified promising programs 

and assessed the advantages and disadvantages of using trans- 

portation policies to improve the well-being of the poor. 


SOILS AND GEOLOGY 


Field Instrumentation: A Geotechnical Tool. E. DiBiagio. 
Norwegian Geotechnical Institute (Post Office Box 40, Tasen, 
Oslo 8, Norway), Publication 115, 1977, pp. 29-40. TRIS 
157268. 

This article, which is based on nearly 20 years of experience at 

the Norwegian Geotechnical Institute, attempts to answer the ” 

questions as to why, when, what, where, and how instrumentation 


can be used. Instrument applications are categorized in four groups 


(evaluation of soil parameters, construction control, performance 
measurements, and large-scale tests), and their use in the mea- 
surement of various parameters (deformation and movement, pore 
pressure, loads and strains in structural elements, in situ stresses, 
and earth pressure) is discussed with special reference to the 
problems that may be encountered. Key points that need to be 
considered in the organization of an instrumentation project are 
listed, and factors that could lead to its success or failure are dis- 
cussed. Comments are made on the future role of instrumenta- 
tion. 


Maximum Probable Earthquake Acceleration on Bedrock in the 
State of Idaho. R.W. Greensfelder. Division of Highways, 
Idaho Department of Transportation (Post Office Box 7129, 
3211 State Street, Boise, Idaho 83702), Research Project 79, 
Aug. 1976, 69 pp. TRIS 157261. 


A procedure is described that affords the fullest and most balanced 


description of earthquake risk that may be derived from-available 
information. In this hybrid method, earthquake risk in the vicin- 
ity of active faults is derived in a semi-deterministic manner, 
while in other areas it is derived assuming a completely random 
distribution of seismicity. An explicitly probabilistic approach 
was adopted in order that predicted accelerations for earthquakes 
occurring both randomly and along known faults would have a 
comparable probability of occurrence. Thus, although spatial 
probability density was allowed to vary, probability of occurrence 
in time was held at a constant level across the study region. Pre- 
Cenozoic history is outlined, and Cenozoic tectonic-volcanic 
evolution, crustal structure, and seismicity are reviewed. Late 
Quaternary faulting and seismicity are covered, and methods of 
analysis and interpretation of data are detailed. The maximum 
probable acceleration in bedrock and methods of analysis are 
considered. 


Correlations Between Cone Resistance and Vane Shear Strength 
in Some Scandinavian Soft to Medium Stiff Clays. T. Lunne 
and others. Norwegian Geotechnical Institute (Post Office 
Box 40 Tasen, Oslo 8, Norway), No. 116, 1977, pp. 1-12. 
MRIS O7277: 

Vane shear strength and cone resistance for Scandinavian soft to 

medium stiff clay have been compared for six sites in Norway and 

Sweden. At five of the sites, three in Drammen, one in Onsdy, 

and one in Géteborg, the clays have been sedimented in an en- 

tirely marine environment. At the Ska-Edeby site, the conditions 
have been marine-brackish or brackish-marine. When compared 
with the standard field vane shear strength, the cone factor, Nx, 
varies between 13 and 24 for the five marine clays. For the Ska- 

Edeby clay, the N, values lie in the range 8 to 12. Corrections of 

field vane shear strength for the five marine clays result in Nx 

values between 15 and 19 with an average of 17. This Nx value 
can be used for Scandinavian marine, normally consolidated clays, 
but may not be valid in other types of clays. An example of this 
is the Ska-Edeby brackish-marine clay, for which the corrected Nx 

values fall between 11 and 13. 


Moisture Conditions Under Roads in the Australian Environ- 
ment. P.O. Morris and W.J. Gray. Australian Road Re- 
search Board (500 Burwood Highway, Vermont South, 
Victoria, Australia), ARR Report 69, Dec. 1976, 39 pp. 

MRIS) 153350: 

The theoretical aspects of moisture movements in and under roads 

and methods for predicting moisture conditions in road subgrades 


in various climatic environments are reviewed, The results of 
moisture content studies are discussed in relation to the effects of 
climate, depth of water table, type of construction (trenched or 
untrenched), shoulder materials, and initial moisture content of 
subgrade. The studies suggest that in inland regions design can 

be based on moisture conditions less than or equal to standard 
optimum. Performance variations can be expected depending on 
the nature and configuration of the outer portion of the pave- 
ments including the shoulders. For coastal regions, or areas subject 
to local environmental variations, sections of the pavement and 
subgrade can be expected to be seasonally weakened. Construc- 
tion and maintenance operations can impede or facilitate moisture 
movements to a significant extent. 


Hydraulic Fracturing of Soils: A Literature Review. R.E. Leach. 
Soils and Pavement Laboratory, U.S. Army Engineer Water- 
ways Experiment Station (Post Office Box 631, Vicksburg, 
Miss. 39180), Miscellaneous Paper S-77-6, March 1977, 26 
pp. TRIS 153348. 

Hydraulic fracturing is defined as the formation of cracks in soil 

by the application of hydraulic pressure greater than the minor 

principal stress at that point. At present, it is believed that the 
pressure at which a crack not opens but closes in a decreasing 
pressure situation more nearly defines the minor principal stress 
across the crack. As the crack closes there is an abrupt change in 
flow since there will be no flow in the crack, and the permeability 
of the soil governs. This method eliminates two variables associated 
with the crack-opening process: (a) outward movement of the 
soil before cracking and (b) irregular flow from the source and in 
the crack. One other important variable, loading history, affects 
both methods of determining the ratio of horizontal to vertical 
effective stress, Kg, for design. For an overconsolidated condi- 
tion, the minor principal stress would approximate the vertical 

(overburden) stress instead of the lateral stress, thereby negating 

obtaining a Kg ratio. There is evidence that there is disagreement 

of values obtained by different methods (conventional laboratory, 
pressuremeter, vane shear) of determining minor stresses, and it is 
suggested that fracturing is just another too] that helps to define 

a range of values. Although there are reservations concerning hy- 

draulic fracturing as a means for determination of lateral stresses, 

the technique can still be used for determining in situ total stress 
and permeability at a point in a cohesive soil. 


Analysis of Bearing Capacity of Large Diameter Piles. A. Tejchman 
and others. Archiwum Hydrotechniki (Wronia 23, Warsaw, 
Poland), Vol. 22, 1975, pp. 105-134. TRIS 157206. 

The problem of settlement and bearing capacity of large-diameter 

piles is discussed. The discussion is based on the results of pub- 

lished tests; USSR, Polish, German, and British standards; and 
several publications. Two types of piles, open end with an earth 
core and closed end, are discussed. The difference in load dis- 
tribution and in the character of the load-settlement curve for 
small diameter and large diameter piles is pointed out, and the 
conclusions and recommendations are presented. Comments are 
made on bearing capacity calculation methods. 


Chemical Soil Stabilization by Electrokinesis. V. Fritsch. Oster- 
reichische Ingenieur-Zietschrift, Vol. 19, No. 1, Jan. 1976, 
pp. 1-7; available: Linda Hall Library, 5109 Cherry Street, 
Kansas City, Mo. 64110. TRIS 157205. 

The author first discusses the limits of application of chemical 

injections in geotechnical engineering in cases in which the high 

pressures required to obtain good penetration may cause an ap- 
preciable structural disturbance. The circulation of a fluid in the 
systems of small discontinuities of a fissured rock or through the 
capillary interstices of a fine-grained soil can be activated under 
the action of an electric field. This leads to the idea that the 
transport of the chemicals in the soil at relatively low pressure can 
be accelerated by an electric agent. A block diagram of a typical 
installation is presented, and some technical and economical data 
on single cases of application are cited. To achieve the best re- 
sults the polarity of the electrodes must be frequently inverted, 
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and this can be easily programmed. The major cost results from 
the borings, but this seems well balanced by the benefits of the 
treatment. The proposed method may be considered a valuable 
means to improve the penetrability of chemicals when the site 
conditions impose a limitation to the pressure; however, its ap- 
plicability to the different geotechnical conditions that can be 
encountered in nature appears not yet exhaustively investigated. 


Full-Scale Experiment on a Gravel Road at Vadstena to Study the 
Effect of In-Place Stabilization With Cement on Bearing 
Capacity and Transverse Crack Formation. B. Orbom. National 
Road and Traffic Research Institute (Fack 58101 Linkoping, 
Sweden), VTI Rapport 104, 1976, 48 pp. TRIS 157211. 

This report summarizes the results from a long-term field experi- 

ment designed to study the structural life of a gravel road 

strengthened by in-place stabilization with cement and provided 
with a thin bituminous pavement. So that a study could be made 
of two different methods to minimize the frequency of transverse 
cracks reflected from the stabilized layer, some of the test sections 
were given a one-passage treatment with a vibrating sheepsfoot 
roller at the construction. On some test sections a layer of oil 
gravel was placed on top of the stabilized road before the wear 
course of rolled asphalt was laid. The bearing capacity recorded 
during the first 3 years was as good for the cement-stabilized sec- 
tions not treated with vibrating sheepsfoot roller as for a reference 
section constructed in a common way with unbound gravel layer, 
hot-mixed road base, and rolled asphalt wearing course laid on the 
top of the existing gravel road. After this initial period the strength 
of the road was impaired. The study of the frequency of transverse 
cracks showed that for this type of cement stabilizing the frequency 
was so low and the crack width so small that the problem, if any, 
to maintain cracks could be practically neglected. The study in- 
dicates that there will be no need for any special arrangement at the 
construction of mixed-in-place stabilized layers, like treatment with 

a vibrating sheepsfoot roller, to avoid future maintenance problems 

with reflected transverse cracks. 


Texas Producer Upgrades Gravel With Lime. K. A. Gutschick. Pit 
and Quarry (105 West Adams Street, Chicago, II]. 60063) , May 
1977, pp. 78-80. TRIS 157208. 

Small percentages of hydrated lime were added to substandard 

clayey gravel to produce quality flexible base material, which has 

received wide acceptance in Southeast Texas. The hydrated lime 
reacts with the clay particles in the gravel, producing a less plastic, 
more friable aggregate. After the gravel is placed and compacted, 

a cementing reaction develops between the calcium and the lime 

and the alumina and silica in the clay, hardening the gravel into a 

strong, stable layer that is relatively insensitive to water. Both 

CBR and Texas triaxial tests indicate an improvement in strength. 

Also unconfined compressive strengths are substantially increased. 


Economic Assessment of Methods of Accelerating the Consolida- 
tion of Natural Soils. J. E. Cross. Transport and Road Re- 
search Laboratory (Old Wokingham Road, Crowthorne, Berk- 
shire RG11 GAU England), SR203, 1977,12 pp. TRIS 
153349. 

This report describes an economic assessment of methods of ac- 

celerating the consolidation of natural soils based on the assump- 

tion that all the methods are equally effective. Information on 
costs was obtained for installing sand, sand wick, cardboard wick, 
and land drains and for techniques involving either surcharge or 
dynamic consolidation. The cost of treatment for a typical road 
scheme in which a range of depths of soil are treated was calcu- 
lated for each of these methods, and further calculations were 
made to determine the variation in the relative cost of these 
techniques on the basis of the surface area treated. The assess- 
ment suggests that the overall costs for all methods of treatment 


are similar. Dynamic consolidation, which involves a different - 
procedure from the various methods of drainage treatment, is 
surprisingly similar in cost but, because of the range of costs to 
which it may be subjected, it may not always be the most eco- 
nomic. 


WATER TRANSPORTATION 


A “‘Revolutionary’’ New Steering Unit. Ship and Boat Interna- 
tional (Reed Thomas Industrial Press Limited, 36/37 Cock 
Lane, Saracens Head Building, London EC1A 9BY, England), 
Vol. 29, Nov. 1976, 29 pp. TRIS 156264. 

A revolutionary new design of steering unit, which will save 

owners and builders a considerable amount in capital costs and 

installation time, is announced. The new unit incorporates all 
motors, pumps, valves, and oil reservoir integral with the rudder 
motor, thereby eliminating the usual separate installations in the 
steering compartment. This saves the shipyard the work of fab- 
ricating separate seatings for pumps. For a given rudder torque, 
the new unit is 30 percent less in weight than the original design 
in the current Tenfjord range, which did not include the accessory 
components. The new design eliminates the need for a tapered 
rudder stock and restriction of vertical lift; a stock with a par- 
allel shank is used, secured to the tiller by a patented system of 
locking rings. It is not necessary to accurately align the rudder 
motor to the stock, for the tiller is spherically shaped within the 
motor housing and can move axially to correct any misalignment. 


Hydroways. A. D. Cobb. U.S. Department of the Navy (Wash- 
ington, D.C.), PAT-APPL-7 19-493, 15 pp.; available National 
Technical Information Service (Springfield, Va. 22161), AD- 
D003236/7ST. TRIS 151498. 

The patent application relates to a method whereby an acoustic 

navigation system for marking channels is used for providing safe 

entry and exit from harbors. The system has a plurality of pairs 
of acoustic projectors aligned on opposite sides of a channel. 

Each pair is spaced from corresponding pairs, a predetermined 

distance along the sides of the channel. A first projector in each 

pair provides an acoustic source for a period of time. The other 
projector in the pair provides acoustic sources spaced at predeter- 
mined intervals both before and after the signal from the first 
projector. A vessel equipped with receiving and display equip- 
ment determines its own location within the channel from the 
received acoustic signals. 


Arctic Adapts: Engineering Analysis, Prototype Development, 
and Testing. M. L. Clarke and others. Seaward International, 
(6269 Leesburg Pike, Falls Church, Va. 22044) , USCG-D-123- 
76, Dec. 1976, 161 pp.; available National Technical Informa- 
tion Service (Springfield, Va. 22161), AD-A035916/6ST. 
TRIS 151194. 

ADAPTS is a portable pumping system consisting of a diesel- 

hydraulic power supply and an hydraulic-motor-powered axial 

flow, submersible turbine pump equipped with the necessary power 
and discharge hoses built by the Coast Guard for off-loading 
damaged tank ships. An engineering study to analyze the feasi- 
bility of adapting the ADAPTS pumping systems for use in an 
arctic environment is presented. Environmental criteria for this 
study are air temperatures as low as -40°F, cargo temperature as 
low as +28°F , and winds as high as 40 knots. Results of proto- 
type system testing are discussed, and the final recommendations 
are presented. Miscellaneous system modifications, changes in 
lubricating and operating fluids, and procedural changes are dis- 
cussed. Drawings, parts list, and cost information are included 
for the modifications recommended. 


THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board's 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 
propriate research findings. The Board's 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 


Academy and are drawn from academic, 


industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is nota 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
Its advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 
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